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PART   I. 

OFFlCESa  OF  THE  CORPS  OF  ENGINEERS. 
SXATUSy  cliAnge^y,  %ud  distribution  of  officers  of  corps,  3 ;  officers  detached,  4. 

FORTIFICATIONS. 

PKOJ£€rm  and  eatunates^  4;  appropriations,  allotments,  5;  Portland  Harbor,  Me., 
Boston  Harbor,  Mass.,  6;  Narragansott  Bay,  R.  I.,  New  York  Harbor,  N.  Y.,  7; 
Philadelphia,  Pa.,  8:  Washington,  D.  C,  Hampton  Roads,  Ya.,  sewerage  system 
and  water  supply  at  Fort  Monroe,  Va.,  9;  Wilmington,  N.  C,  Charleston,  S.  C.,  10; 
Sayannah,  Ga.,  Pensacola  Harbor,  Fla.,  Mobile,  Ala.,  New  Orleans,  La.,  San  Fran- 
cisco Harbor,  Cal.,  11;  ^uu  and  mortar  batteries  and  platforms,  12;  preservation 
and  repair  of  fortifications,  13.  Sites  for  fortifications:  Portland  Harbor,  Me., 
Narmgajisett  Bay,  B.  I,,  13;  Fort  Wads  worth,  N.  Y.,  Baltimore,  Md.,  Charleston, 
8.  Q.,  14. 

SEA  WALLS  AND  EMBANKMENTS. 

SA5BY  HiM>K,  N.  J.,  14;  Bedloes  Island,  N.Y.,  Davids  Island,  N. Y.,  Fort  Schuyler,  N.Y., 

Fort  McHenry,  Md.,  15. 

ESTIMATES  OP  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1896-'97 15 

THE  BOARD  OF  ENGINEERS. 

C<»«BTKrVTlON  of  Boasd,  15;  summary  of  reports  rendered,  16;  personal  inspections 
made,  additional  duties  of  members,  17. 

POST  OP  WUJLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

OvncKR  ur  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers — 

PoslaC  WiMets  Point,  U.  S.  Engiaeer  School,  Battalion  of  Engineers,  Engineer  Depot, 

18;  estimates,  19. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  19;  removal  of  wrecks,  establishment  of  harbor  lines,  exam- 
MHMfcioD  of  bUk  for  biidges,  construction  of  bridges  across  navigable  waters,  bridges 
obatsQeting  navif^ation^  occupancy  and  injury  of  public  works,  engineer  divisions, 
Sonlk  Paoa  of  the  Mississippi  Biver,  21 ;  survey  of  canal  routes  from  Lake  Erie  to 
tbe  Ohio  River,  22; 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  the  charge  op  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers — 

St.  Croix  River,  Me.,  22;  Lubec  Channel,  Me.,  Moosabec  Bar,  Me.,  23;  Narraffuagus 
River,  Me.,  24;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Ilarbor, 
Bi«.,  Bafaduee  River,  Me>,  25;  Penobscot  River,  Me.,  26;  Belfast  Harbor,  Me.,  27; 
CamdenHarbor,  Me.,28;  RoeklandHarbor,  Me.,29;  Kennebec  River,  Me.,  30;  Har- 
raaeeket  River,  Me.,  31 ;  Portland  Harbor,  Me.,  32 ;  channel  in  Back  Cove,  Portland, 
Me.,  33;  Saco  Rtver,  Me.,  84;  Bellamy  River,  N.  H.,35;  Cocheco  River, N.H.,  36; 
bavbor  of  refuge  at  Little  Haibor,  N.  H.,  37;  examinations  and  surveys,  38. 
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In  thk  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newburyport  Harbor,  Mass.,  39;  Merrimac  River,  Mass.,  40;  Powow  River,  Mass., 
Ipswich  River,  Mass.,  41;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cax»e 
Ann,  Mass.,  42 ;  Gloucester  Harbor,  Mass.,  43 ;  Manchester  Harbor,  Mass.,  44 ;  Salem 
Harbor,  Mass.,  Lynn  Harbor,  Mass.,  45;  Winthrop  Harbor,  Mass.,  Mystic  and 
Maiden  rivers.  Mass.,  46;  Boston  Harbor,  Mass.,  47;  Weymouth  River,  Masa.^  49; 
Hingham  Harbor,  Mass.,  Scituate  Harbor,  Mass.,  50;  Plymouth  Harbor,  Mass.,  51; 
Kingston  Harbor,  Mass.,  Wellfleet  Harbor,  Mass.,  Provincetown  Harbor,  Mass., 
52;  Chatham  Harbor,  Mass.,  removing  sunken  vessels  or  craft  obstracting^  or 
endangering  navigation,  examinations  and  surveys,  53. 

In  the  charge  of  Capt,  W.  H.  Bixby,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyannis,  Mass.,  55;  harbor  of  refuge  at  Nantucket,  Mase.^  Mar- 
thas Vineyard  inner  harbor  at  Edgartown,  Mass.,  56;  harbor  at  Vineyard  Haven, 
Mass.,  57;  harbor  of  refuge  at  Woods  Hole,  Mass..  Wareham  Harbor,  Musa.,  58; 
New  Bedford  Harbor,  Mass.,  59;  Canapitsit  Channel,  Mass.,  Taunton  River,  Mass., 
60;  Pawtucket  River,  R.  I.,  61 ;  Proviaence  River  and  Narracansett  Bay,  R.  I.,  62; 
removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  63;  Newport  Harbor,  R.  J., 
64;  harbor  of  refuge  at  Point  Judith,  R.  I.,  65;  entrance  to  Point  Judith  Pond,  R. 
I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  66;  Pawcatuck  River,  R.  I.  and  Conn., 
67;  harbor  of  refuge  at  Stonington,  Conn.,  68;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  69;  examinations  and  surveys,  71. 

In  the  charge  of  Col.  Henry  M.  Robert,  Corps  of  Engineers — 

Mystic  River,  Conn.,  73;  Thames  River,  Conn.,  74;  Connecticut  River,  Mass.  and 
Conn.,  75 ;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  77 ;  New  Haven  Harbor, 
Conn.,  breakwaters  at  New  Haven,  Conn.,  78;  Housatonic  Kiver,  Conn,,  Bridge- 
port Harbor,  Conn.,  80;  Black  Rock  Harbor,  Conn.,  Saugatuck  River,  Conn.,  o2; 
Norwalk  Harbor,  Conn.,  Wilsons  Point  Harbor,  Conn.,  83:  Five  Mile  River  Har- 
bor, Conn,,  Stamford  Harbor,  Conn.,  84;  harbor  at  Cos  Cob  and  Mianus  River, 
Conn.,  85 ;  Port  Chester  Harbor,  N.  Y.,  86;  Larchmont  Harbor,  N.  Y.,  East  Chester 
Creek,  N.  Y.,  87;  Greeuport  Harbor,  N.  Y.,  88;  Port  Jefferson  Harbor,  N.  Y.,  Hunt- 
ington Harbor,  N.  Y.,  89;  Gleu  Cove  Harbor,  N.  Y.,  90;  Flushing  Bay,  N.  Y., 
Patchogue  River,  N.  Y.,  91;  Browns  Creek,  Sayville,  N.  Y.,  92;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  survey,  93. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  95;  harbor  at  Saugerties,  N.  Y.,  96;  harbor  at  Rondout,  N.  Y., 
97;  Wappinger  Creek,  N.  Y.,  Harlem  River,  N.  Y.,  98;  East  River  and  Hell  Gate, 
N.  Y.,  100;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel,  New  York  Harbor,  102; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  103;  New 
York  Harbor,  N.  Y.,  105;  Jamaica  Bay,  N.  Y.,  Raritan  Bay,  N.  J.,  106;  Sumpawanns 
Inlet,  N.  Y.,  107 ;  Canarsie  Bay,  N.  Y.,  108 ;  Sheepshead  Bay,  N.  Y.,  Arthur  Kill,  N.  Y. 
and  N.  J.,  109;  channel  between  Staten  Islandand  New  Jersey,  110;  Passaic  River, 
N.  J.,  Ill ;  Elizabeth  River,  N.  J.,  112 ;  Rahway  Kiver.  N.  J. ,  1 13 ;  Raritan  River,  N.  J., 
114 ;  South  River,  N.  J.,  115 ;  Keyport  Harbor,  N.  J.,  116 ;  Mattawan  Creek.  N.  J.,  117 ; 
Shoal  Harbor  and  Compton  Creek,  N.  J.,  118;  Shrewsbury  River,  N.  J.,  Manasqnan 
(Squan)  River,  N.  J.,  119 ;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  examinations  and  survey,  120. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  122;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  124;  Schuylkill  River,  Pa.,  125;  ice  harbor  at  Marcus  Hook,  Pa.,  ice  harbor 
at  head  of  Delaware  Bay,  Del.,  126;  construction  of  iron  pier  in  Delaware  Bay, 
near  Lewes,  Del.,  Delaware  Breakwater,  Del.,  127;  Rancocaa  River,  N.  J.,  129; 
Alio  way  Creek,  N.  J.,  Salem  River,  N.  J.,  130;  Goshen  Creek,  N.  J.,  Frankford  Creek, 
Pa.,  131 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
examinations  and  surveys,  132. 

In  thk  charge  op  William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  retired — 

Wilmington  Harbor,  Del.,  134;  ice  harbor  at  New  Castle  Del.,  Appoquinimink 
River,  Del.,  135;  Smyrna  River,  Del.,  136;  Murderkill  River,  Del.,  137;  Mispillion 
River,  Del.,  138;  Broadkiln  River,  Del.,  inland  waterway  from  Chincoteague  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  139;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  141;  Elk  River,  Md.,  Fairlee  Creek,  Md.,  Chester 


CONTENTS.  Ill 

River,  Md.,  from  Cnimpton  to  Jones  Landing,  142;  Choptank  River,  Md.,  143;  La 
Trappe  River,  Md.,  Warwick  River,  Md.,  144 ;  Cambridge  Harbor,  Md.,  145 ;  Broad 
Creek  River,  Del.,  146;  Wicomico  River,  Md.,  147 ;  Manokin  River,  Md.,  148 ;  harbor 
and  approaches  at  Cape  Charles  City,  Va.,  149;  removing;  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  surveys,  150. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Haws.  Corps  op  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  152;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Va.,  154;  protection  of 
Jamestown  Island,  Va.,  route  for  the  construction  of  the  Chesapeake  and  Delaware 
Canal,  156;  examination  and  survey,  157. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C,  157;  Anacostia  River,  at  Washington,  D.  C, 
Ocooquan  Creek,  Va.,  159;  Aquia  Creek,  Va.,  160;  Nomini  Creek,  Va.,  161;  Lower 
Machodoc  Creek,  Va.,  162;  Rappahannock  River,  Va.,  llrbana  Creek,  Va.,  163; 
York  River,  Va.,  164;  Mattaponi  River,  Va.,  165;  Pamunkey  River,  Va.,  exam- 
inations and  surveys,  166. 

In  the  charge  of  Capt.  T.  L.  Casey,  Corps  of  Engineers— 

Harbor  at  Norfolk  and  its  approaches,  Va.,  168;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard,  between  Lambert  Point  and  Fort  Norfolk, 
Va.,  16&;  Nansemond  River,  Va.,  170;  Chickahominy  River,  Va.,  Appomattox 
River,  Va.,  171;  inland  water  route  from  Norfolk  Itarbor,  Va.,  to  Albemarle 
Sound,  N.  C,  through  Currituck  Sound,  173;  North  Landing  River,  Va.  and  N.  C, 
Roanoke  River,  N.C.,  174;  Pasquotank  River,  N.  C,  175;  Mackeys  Creek,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  176 ;  sur- 
vey of  waterways  connecting  Dismal  Swamp  Canal,  Va.,  with  the  sounds  of  North 
Carolina,  examinations  and  survey,  177. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers— 

Ocracoke  Inlet,  N.  C,  Fishing  Creek,  N.  C,  178;  Pamlico  and  Tar  rivers,  N.  C,  179: 
Contentnia  Creek,  N.  C,  Trent  River.  N.  C,  180;  Neuse  River,  N.  C,  181;  inland 
waterway  between  Newbern  and  Beaufort,  N.  C,  182;  harbor  at  Beaufort,  N.  C, 
inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  183;  inland  water- 
way between  New  River  and  Swansboro,  N.  C,  New  River,  N.  C.,  184;  North  East 
(Cape  Fear)  River,  N.  C,  185;  Black  River,  N.  C,  Cape  B'ear  River  above  Wilraine- 
ton,  N.  C,  186;  Cape  Fear  River  at  and  below  Wilmington  N,.  C,  187;  Lookwoods 
Folly  River,  N.  C,  Georgetown  Harbor,  8.  C,  189;  Winyaw  Bay,  8.  C,  190;  exami- 
nations and  surveys,  191. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  S.  C,  192;  Lumber  River,  N.  C.  and  S.  C,  Little  Pedee 
River,  S.  C,  193;  Great  Pedee  River,  8.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
194;  Santee  River,  8.  C,  Wateree  River,  S.  C,  195;  Congaree  River,  S.  C,  Charles- 
ton Harbor,  8.  C,  196;  Ashley  River,  8.  C,  Wappoo  Cut,  S.  C,  Edisto  River,  S.  C, 
Salkabatchie  River,  S.  C,  197;  Beaufort  River,  8.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  198. 

Is  the  charge  of  Capt.  O.  M.  Carter,  Coups  of  Engineers— 

Savannah  Harbor,  Ga.,  198;  Savannah  River,  Ga.,  200;  Savannah  River  above 
Augusta,  Ga.,  201;  Darien  Harbor,  Ga.,  Aitamaha  River,  Ga.,  202;  Oconee  River, 
Ga.,2(^;  Ocmulgee  River,  Ga.,  Brunswick  Harbor,  G a., 204;  Brunswick  Outer  Bar, 
Ga.,  .Jekyl  Creek,  Ga.,  205;  Cumberland  Sound,  Ga.,  inside  water  route  between 
Savannah,  Ga.,  and  Fernandina,  Fla.,  206;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  surveys,  207. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

St.  Johns  River,  Fla.,  208;  Upper  St.  Johns  River,  Fla.,  210;  Volusia  Bar,  Fla., 
Ocklawaha  River,  Fla.,  211;  St.  Augustine  Harbor,  Fla.,  212;  Indian  River,  Fla., 
213;  northwest  entrance,  Key  West  Harbor,  Fla.,  215;  Caloosahatchee  River,  Fla., 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  216;  Sarasota  Bay,  Fla.,  217;  Manatee 
River,  Fla.,  218;  Withlacoochee  River,  Fla.,  219;  Snwanee  River,  Fla.,  220; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions ana  surveys,  221. 
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lS\  TKB  CHARGE  OF  MaJ.  F.  A.  M.AJBJl^,  CORPS  OF  £NGI2rBBBJ9 — 

ApalacMcola  Bay,  Fla.,  223;  Apalachicola  River,  the  Cut-oflf,  and  Lower  ChipdLa 
River,  Fla.;  224;  Rint  River,  Ga.,  225:  Chattahoochee  River,  Ga.  and  Ala-,  227; 
Choctawhatchee  River,  Fla.  and  Ala.,  228;  harbor  ut  Pensacola,  Fla.,  229 ;  Escam- 
bia and  Conecuh  rivers,  Fla.  and  Ala.,  230;  Alabama  River,  Ala.,  231 ;  Coosa  Kiver, 
Ga.  and  Ala.,  233;  operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River,  Ga.  and  Ala.,  examination,  235. 

In  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Hobile  Harbor,  Ala.,  235;  Black  Warrior  River,  Ala.,  ftom  Tuscaloosa  to  Daniels 
Creek,  236;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  237;  Noxubee  Hiver, 
Miss.,  Pascagou la  River,  Miss.,  239;  Chickasahay  River,  Miss.,  Leaf  River,  Miss., 
240;  harbor  at  Biloxi  Bay,  Miss.,  Pearl  River  below  Jackson,  Miss.,  241;  Pearl 
River  between  Carthage  and  Jackson,  Miss.,  Pearl  River  between  Ediabnr^  and 
Carthage,  Miss.,  242;  Bogue  Chitto,  La.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinatix^ns  and  sarvey,  !^3. 

In  the  charge  of  Maj.  Jambs  B.  Quinn,  Corps  of  Engineers- 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  244 ;  Che- 
functe  River  and  Bogue  Falia,  La.,  245;  Tickfaw  River  and  its  tributaries,  La., 
246;  Amite  River  and  Bayou  Mauchac,  La.,  247;  Bayou  Lafourche,  La.,  248; 
Ba^ou  Terrebonne,  La.,  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La., 
249 ;  Bayou  Courtableau,  La.,  251 ;  Bayou Teche,  La.,  252 ;  channel,  bay,  and  paases 
of  Bayou  Vermilion,  La.,  253;  Mermentau  River  and  tributaries,  La.,  254;  month 
and  passes  of  Calcasieu  River,  La.,  255;  harbor  at  Sabine  Pass,  Tex.,  257;.  Sabine 
River,  Tex.,  258;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstnu^iing 
or  endangering  navigation,  259 ;  examinations,  260. 

In  the  charge  of  Capt.  John  Miujs,  Corps  op  Engineers — 
Examinations  of  Baton  Rouge  Harbor  and  harbor  at  Bayou  Sara,  La.,  261. 

In  the  charge  op  Maj.  A.  M.  Miller,  Corps  op  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  261;  ship  channel  in  Galvest-on  Bay,  Tex.,  262; 
channel  in  West  Galveston  Bay,  Tex.,  263;  Trinity  River,  Tex.,  Cedar  Bayou,  Tex., 
264;  Bu^lo  Bayou,  Tex,,  harbor  at  Brazos  Santiago,  Tex.,  265;  examinations  aud 
survey,  266. 

WESTERN  RIVERS. 

In  the  charge  op  Capt.  J.  H.  Willard,  Coups  of  Engineers — 

Red  River,  La.  and  Ark.,  267;  Red  River  above  Fulton,  Ark.,  268;  Cypress  Bayon, 
Tex.  and  La.,  Ouachitfi  and  Black  rivers.  Ark.  and  La.,  269;  Bayous  D'Arbonae 
and  Corney,  La.,  Bayou  Bartholomew,  La.  aud  Ark.,  271;  BoBuf  River,  La.,  272; 
Tensas  River  and  Bayou  Mayon,  La.,  Big  Black  River,  Miss.,  273;  Yazoo  River, 
Miss.,  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  274;  Tchula  Lake, 
Miss.,  275;  Tallahatchee  River,  Miss.,  Steele  and  Washington  bayons,  Miss.,  276; 
Big  Sunflower  River,  Miss.,  277;  Big  Ilatchee  River,  Tenn.,  water  gauges  on  Mis- 
sissippi River  and  its  principal  tributaries,  278;  examinations,  279. 

In  the  charge  of  Lieut,  W.  L.  Sibert,  Corps  op  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  280;  improving  Arkan- 
sas River,  Ark.,  281;  Fourche  Le  Fevre  River,  Ark.,  Petit  Jean  River,  Ark.,  282; 
White  River,  Ark.,  Cache  River,  Ark.,  283;  Black  River,  Ark.  and  Mo.,  284;  Cur- 
rent River,  Ark.  and  Mo.,  St.  Francis  River,  Ark.,  285;  St.  Francis  River,  Mo., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions, 286. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  ok  Engineers— 

Removing  snags  and  wrecks  from  Mississippi  River,  287 ;  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  288;  harbor  at  St.  Louis,  Mo.,  289;  Kaskaskia 
River,  111.,  290. 

In  the  charge  of  Lieut.  Chas.  Keller,  Corps  of  Engineers — 

Operntin^  snug  boats  and  dredge  boats  on  Upper  Mississippi  River,  improving  Mis- 
sissippi River  between  Missouri  River  and  Minneapolis,  291;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Gaiena  River 
improvement,  111.,  Mississippi  River  between  Minneapolis  and  St.  Paul,  construe-, 
tion  of  Lock  and  Dam  No.  2,  292;  examinations  and  surveys,  293. 
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Ik  the  charge  op  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississit^pi  River  above  Falls  of  St.  Anthony,  Minn.,  construction  of  reservoirs  at 
headwaters  of  Mississippi  River,  294 ;  operating  and  care  of  reservoirs  at  headwaters 
of  Mississippi  River,  295;  Chippewa  River,  including  Yellow  Banks,  Wis.,  296; 
St.  Croix  River,  Wis.  and  Minn.,  297;  Minnesota  River,  Minn.,  298;  Red  River  of  the 
North,  Minn,  and  N.  Dak.,  ganging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  299; 
examinations,  900. 

Ik  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers— 

Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  301 ;  removal  of  snaes  and  other  obstructions  in  the  Missouri  River  above 
Sioux  City,  Iowa,  303;  Yellowstone  River,  Mont,  and  N.  Dak.,  examinations,  304. 

Ik  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers — 

Obion  River,  Tenn.,  Forked  Deer  River,  Tenn.,  305;  Cumberland  River,  Tenn.  and 
Ky.,  306;  Caney  Fork  River,  Tenn.,  309 ;  survey,  310. 

Ik  the  charge  of  Capt.  T.  A.  Bingham,  Corps  of  Engineers — 

Tennessee  River,  310;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River, 
Hi wassee  River,  Tenn.,  313;  French  Broad  River,  Tenn.,  314 ;  Little  Pigeon  River, 
Tenn.,  Clinch  River,  Tenn.,  315. 

Ix  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers— 

Ohio  River,  316 ;  operating  snag  boat  on  Ohio  River,  319 ;  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
month  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  ice  harbor  at  mouth 
of  Muskingum  River,  Ohio,  320;  Muskingum  River,  Ohio,  321 ;  operating  and  care  of 
l«ek8  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination  ana  surveys,  322. 

In  the  charge  of  Maj.  R.  L.  Hoxie,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.  and  Pa.,  323;  operating  and  care  of  Locks  and  Dams 
Noe.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  7,  Monongahela 
Siver,  324;  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  purchase  of 
locks  and  dams  of  Monongahela  Navigation  Company  on  Monongaliela  River.  325; 
Cheat  River,  W.  Va.,  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River, 
near  Pittsburg,  Pa.,  326 ;  examination,  327. 

Ik  the  charge  of  Capt.  James  G.  Warren,  Corps  op  Engineers— 

FaUs  of  the  Ohio  River,  at  Louisville,  Ky.,  328;  Indiana  Chute,  Falls  of  the  Ohio 
Ki'rer,  329;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wabash 
Kiver,  Ind.  and  111.,  §30;  White  River,  Ind.,  332. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  332;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  Gauley  River,  W.  Va.,  334;  New 
River,  Va.  and  W.  Va.,  335;  examinations,  336. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  336;  Look  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  337;  operating  and  care  of  locks  and  dams 
<m  Green  and  Barren  Rivers,  Ky.,  Rough  River,  Ky.,  Kentucky  River,  Ky.,  .338; 
operating  and  care  of  locks  and  dams  on  Kentucky  River.  Ky.,  339;  Licking  River, 


Ky.,  between  Farmers  and  West  Liberty,  Big  Sandy  River,  W.  Va.  and  Ky.,  340; 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  Tug  Fork  of  Big  8an«iy  River,  W,  Va.  and 
Ky.,  341;  Quyandotte  River,  W.  Va.,  Little  Kanawha  Kivor,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  342 ;  examinations. 
343. 
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LAKE  RIVERS  AND  HARBORS. 
In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  op  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  343;  harbor  at  Agat«  Bay,  Minn.,  344;  harbor  at 
Diiluth,  Minn.,  345;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  346;  harbor 
at  Ashland,  Wis.,  347;  h<arbor  at  Ontonagon,  Mich.,  348;  Eagle  Harbor,  Micli.^ 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River, 
Mich.,  349 ;  operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior, 
via  Portage  Lake  and  River,  Mich.,  harbor  at  Mar(|uette,  Mfch.,350;  harbor  of 
refuge  at  Grand  Marais,  Mich.,  351 ;  examinations  and  surveys,  352. 

In  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers — 

Manistique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  353;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  354;  Oconto  Harbor,  Wis.,  355; 
Pensaukee  Harbor,  W'is.,  Green  Bay  Harbor,  Wis.,  356;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  357 ;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  358;  Ahnapee  Harbor,  Wis.,  359|  Kewaunee  Harbor, 
Wis.,  Two  Rivers  Harbor,  Wis.,  360;  Manitowoc  Harbor,  Wis.,  Sheboygan  Har- 
bor, Wis.,  361 :  Port  Washington  Harbor,  Wis.,  362;  harborof  refuge  at  Milwaukee 
Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  363;  Racine  Harbor,  Wis.,  364;  Kenosha  Har- 
bor, Wis.,  Waukegau  Harbor,  111.,  365;  Fox  River,  Wis.,  366;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft  obslructiug 
or  endangering  navigation,  367 ;  examinations,  368. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  368;  Calumet  Harbor,  111.,  369;  Calumet  River,  111.  and  Ind., 
370;  Illinois  River,  111.,  372;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  373;  Hlinois  and  Mississippi  Canal,  111.,  374; 
operating  and  care  of  Illinois  and  Mississippi  Canal,  canal  around  lower  rapids  of 
Rock  River  at  Milan,  111.,  375 ;  survey,  376, 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydeckkr,  Corps  of  Engineers— 

Michigan  City  Harbor,  Ind.,  376;  St.  Joseph  Harbor,  Mich.,  377;  St.  Joseph  River, 
Mich,  378;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  379;  Holland 
(Black  Lake)  Harbor,  Mich.,  380;  Grand  Haven  Harbor,  Mich.,  ^1;  Muskegon 
Harbor,  Mich.,  382;  Whit«  Lake  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  383;  Lud- 
ington  Harbor,  Mich.,  384;  Manistee  Harbor,  Mich.,  385;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  Frankfort  Harbor,  Mich.,  386;  Charlevoix  Harbor,  Mich:,  387; 
Petoskey  Harbor,  Mich.,  388;  Cheboygan  Harbor,  Mich.,  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  389;  Saginaw  River,  Mich.,  390;  harbor  of  refuge  at  Sand  Beach, 
Late  Huron,  Mich,,  391;  Black  River  at  Port  Huron,  Mich.,  392;  mouth  of  Black 
River,  Mich.,  Clinton  River,  Mich.,  393;  Rouge  River,  Mich.,  394;  turning  baAin 
in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering^ 
navigation,  395;  examinations,  396. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buft'alo,  397;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  398;  St.  Marys 
River  at  the  Falls,  Mich.,  399;  Hay  Lake  (Jhannel,  St.  Marys  River,  Mich.,  4(X); 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
401;  Detroit  River,  Mich.,  402. 

In  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  403;  Port  Clinton  Harl»or,  Ohio,  404; 
Sandusky  Harbor,  Ohio,  405;  Sandusky  River,  Ohio,  406;  Huron  Harbor,  Ohio, 
Vermillion  Harbor,  Olno,  407;  Black  River  Harbor,  Ohio,  408;  Cleveland  Harbor, 
Ohio, 409;  Fairport  Haibor,  Ohio,  410;  Ashtabula  Harbor,  Ohio,  411;  Conueaut 
Harbor,  Ohio,  412;  survey,  413. 

In  the  charge  of  M.\j.  E.  IT.  Ruffner,  Corps  of  Engineers— 

Erie  Harbor,  Pa.,  Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  413;  Dunkirk  Harbbr, 
N.  Y.,  Buffalo  Hnrbor,  N.  Y.,  414;  Tonawniida  Harbor  and  Niagara  River,  N.  Y., 
415;  Niagara  River  from  Tonawanda  to  Port  Day  (Niajrara  Falls),  N.  Y.,  416;  Wil- 
son Harbor,  N.  Y.,  Olcott  I  i  arbor,  N.Y'.,  417;  Oak  Orchard  Harbor,  N.  Y.,  exami- 
nation, 418. 
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In  thk  chargb  of  Capt.  Dan  C.  Kikgman,  Corps  op  Engineers— 

Charlotte  Harbor,  N.  Y.,  418;  Pultneyville  Harbor,  N.  Y.,  419;  harbor  at  Great  SoduB 
Bay,  N.  Y.,  420;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  421 ;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  423;  examination,  424. 

In  the  chargk  of  Capt.  Smith  S.  Leach,  Corps  op  Engineers— 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  River,  N.  Y.,  424; 
Ogdensburg  Harbor,  N.  Y.,  425 ;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsbnrg  Harbor,  N.Y.,  426;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  427;  Ticonderoga  River,  N.  Y.,  narrows  of  Lake  Champlaiu,  N.  Y. 
and  Vt.,  examinations,  428. 

PACIFIC  COAST. 

In  the  ohargb  of  Col.  G.  H.  Mxndell,  Corps  of  Enginbbrs— 
Oakland  Harbor,  Cal.,  429;  examinations,  430. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Nnpa  River,  Cal.,  431 ;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  432; 
Wilmington  Harbor,  Cal.,  433;  San  Diego  Harbor,  Cal.,  434;  Colorado  and  Qila 
rivers  at  Yuma,  Ariz.,  examinations,  435. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

San  Joaqnin  River,  Cal.,  436;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  437;  Petalama  Creek,  Cal.,  438;  Humboldt  Harbor  and  Bay,  Cal.,  439; 
examinations  and  surveys,  440. 

Iw  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers — 

CoqniUe  River,  Oreg.,  441;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  442;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  443;  harbor  at  Coos  Hay, 
Oreg.  (dredging),  Umpqua  River,  Oreg.,  444;  month  of  Siuslaw  River,  Oreg.,  445; 
Yaqnina  Bay,  Oreg.,  446;  Tillamook  Bay  and  Bar,  Oreg.,  447;  entrance  to  Nehalem 
Bay,  Ore^.,  Upper  Snake  River,  Idaho,  between  Hantington  Bridge  and  Seven 
Devils  mining  district,  Upper  Colombia  and  Snake  rivers,  Oreg.  and  Wash.,  448; 
Columbia  River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids, 
TV  ash.,  449;  Columbia  River,  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  450;  Willapa  River  and  Harbor,  Wash.,  451;  Grays  Harbor  and  Chehalis 
River,  Wasn.,  Chenalis  River,  Wash.,  452;  harbor  at  Olympia,  Wash.,  waterway 
connecting  Puget  Sound  with  lakes  Union  and  Washington,  453;  Everett  Harbor, 
Wash.,  454;  Swinomish  Slough,  Wash.,  455;  Puget  Sound  and  its  tributary  waters, 
Wash.,  examinations  and  surveys,  456. 

IK  the  charge  of  Maj.  Jambs  C.  Post,  Corps  of  Engineers— 

Month  of  Columbia  River,  Oreg.  and  Wash.,  460:  Columbia  and  Lower  Willamette 
rivers  below  Portland,  Oreg.,  461;  Columbia  River  between  Vancouver,  Wash., 
and  the  mouth  of  WiUamet^  River,  462;  canal  at  the  Cascades,  Columbia  River, 
Oreg.,  463;  Columbia  River  at  Three- Mile  Rapids  and  boat  railway  from  The 
Dalles  Rapids  to  Celilo  Falls,  Oreg.  and  Wash.,  464;  Willamette  River  above 
Portland,  and  Yamhill  River^  Oreg.,  465;  Cowlitz  River,  Wash.,  Youngs  and 
Klaskuine  rivers,  Ores.,  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
466;  examinations  and  surveys,  467. 

EXAMINATIONS,  SURVEYS,  AND  CONTD^GENCIES  OF  RIVERS  AND 

HARBORS 468 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 468 

MISSISSIPPI  RIVER   COMMISSION 469 

MISSOURI  RIVER  COMMISSION 469 

CALIFORNIA  DfiBRIS  COMMISSION  .* 470 

HARBOR  LINES 470 

JKoclcland  Harbor,  Me.,  New  Haven  Harbor,  Conn..  Milford  Harbor,  Conn.,  East 
River,  N.  Y.,  in  the  vicinity  of  Rikers  Island,  Pittsburg  Harbor,  Pa.,  471:  St. 
LoTda  Bay  and  around  Qrassy  Point,  Minn,  and  Wis.,  and  along  St.  Louis  River 
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above  Grassy  Point  as  far  as  Spirit  Lake,  Milwaukee  Rirw,  between  tfhefry  and 
Walnut  streets.  Milwaukee,  Wis.,  Fox  River  along^  river  fronts  of  Green  Bay  and. 
Fort  Howard,  Wis.,  Lake  St.  Clair  from  the  lower  end  of  Groosepoint  to  Milk 
'River,  Mich.,  Cleveland  Harbor,  Ohio,  Fairport  Harbor,  Ohio,  Buffalo  Harbor, 
N.  Y.,  Niagara  River  at  Buffalo,  N.  Y.,  472:  Wilminjafton  Harbor,  Cal.,  PugetSooad, 
in  front  of  cities  of  Seattle  and  Ballard,  Wash.,  Hoquiam  Harbor,  Wash.,  473. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UKITEB  STATES. 

Untler  authority  of  special  acts  of  Congress, -^{1)  Bridge  of  the  Braddoek  and  Hottie- 
stead  Bridge  Company  across  Monongahela  River  between  Homestead  and 
Pittsburg,  Pa.,  (2)  bridge  of  the  Calumet  and  Blue  Island  Railway  Company 
across  Calumet  River  at  South  Chicago,  111.,  473;  (3)  bridge  of  the  Texarkana 
and  Shreveport  Railroad  Company  across  Sulphur  River,  Ark.,  (4)  bridge  of  the 
South  St.  Paul  Belt  Railroad  Company  across  Mississippi  River  at  South  St.  Paul, 
Minn.,  (5)  bridge  of  the  Penifsylvania  and  New  Jersey  Railroad  Company  (of 
New  Jersey)  across  Delaware  River  at  Philadelphia,  Pa.,  (6)  bri^^^f  toe  Glea- 
wood  Highway  Bridge  Company  across  Monongahela  River  at  Pittsburg,  Pa.,  (7) 
bridgeot  the  city  of  Hastings,  Minn.,  across  Mississippi  River,  (8)  bridge  of  nie 
Chesapeake  and  Ohio  Railway  Company  across  Big  Sandy  River  at  Catlettsbarg, 
Ky.,  (9)  bridge  of  Escambia  County,'  Fla.,  and  Baldwin  County,  Ala.,  across 
Perdido  River  near  Holman  Ferry,  (10)  bridge  of  the  Davenport  and  "Rock  Island 
Railway  Bridge  Company  across  Mississippi  River  between  Davenport,  Iowa,  and 
Rock  Island,  111.,  474;  (11)  bridge  of  the  Fort  Smith  and  Van  Buren  Railway 
Company  across  Arkansas  River  near  Van  Buren,  Ark.,  (12)  bridge-ofthe  La  Porte, 
Houston  and  Noii^hem  Railroad  Company  across  Clear  Creek,  Tex.^  (IS)  bridge 
of  the  La  Porte,  Houston  and  Northern  Railroad  Company  aoross  Oai^esteii  Bay, 
Tex.,  (14)  bridge  of  the  Texarkana  and  Fort  Smith  Railway  Compaty  across 
Little  River  near  Morris  Ferry,  Ark^  (15)  bridge  of  the  Duluth  and  Superior 
Bridge  Company  across  St.  Louis  River,  between  Connors  Point,  Wis.,  aad 
Rices  Point,  Minn.,  (16)  bridge  of  the  Newport  aud  Cincinnati  Bridge  Company 
across  Ohio  River  between  Cincinnati,  Ohio,  and  Newport,  Ky.^  (1?)  bridge  of 
the  Lexington  Bridge  and  Terminal  Company  across  Missouri  tever  at  Le^ng- 
ton,  Mo.,  (18)  bridge  of  Da'-'son  County,  Mont.,  across  YelloWBton©  Rivtrr  at 
Glendive.,  475;  (19)  bridge  of  the  Jefferson  City  Bridge  and  Transit  Company 
across  Missouri  River  at  Jefferson  City,  Mo.,  (20)  bridge  of  the  Kansas  City, 
Pittsburg  and  Gulf  Railroad  Company  across  Arkansas  River  near  Hicks  Rook, 
Ind.  T.,  (21)  bridge  of  the  St.  Lawrence  Railway  Company  across  St.  Lawrence 
River  at  Morristown,  N.  Y.,  476. 

Under  authoriiy  of  State  Iaw8.—{1)  Bridge  of  the  town  of  Port  Winnebago,  Wis., 
across  Fox  River  near  Governors  Bend  Lock,  (2)  bridge  of  the  city  of  Stockton, 
Cal.,  across  Mormon  Channel  at  Otter  street,  476;  (8)  bridge  of  the  Jaeksonville, 
St.  Augustine  and  Indian  River  Railway  Company  across  -St.  Johns  River  at 
Palatka,  Fla.,  (4)  bridge  of  the  Birmingham  and  Pit?tebwtg  Brfdge  Company 
across  Monongahela  River  at  South  lentli  street,  Pittsburg,  Pa.,  (5)  bridge  of 
Gallatin  and  White  counties  across  Little  Wabash  River  atwewHavwi,  HI.,  («) 
briflge  of  the  street  railroad  companies  of  Duluth,  Minn.,  and  Superior,  Wis., 
across  St.  Louis  River  between  Rices  and  Connors  points,  (7)  bridge  of  the  Wil- 
mington and  Weldon  Railroad  Company  across  Neuse  River,  N.  C,  (8)  bridge  of 
the  city  of  Philadelphia,  Pa.,  across  Frankford  Creek  at  Bridge  street,  (9)  bridge 
of  the  Norfolk  and  Carolina  Railroad  Company  across  Scotts  Czeek,  in  Norfolk 
County,  Va.,  (10)  bridge  of  the  city  of  New  York  across  Harlem  River  at  First 
avenue,  (11)  biidgeof  the  receivers  of  the  Wisconsin  Central  Railroad  Company 
across  Wolf  River  at  Gills  Landing,  Wis.,  477,  (12)  bridge  of  the  Chicago  ancl 
Northwestern  Railway  Company  and  the  Kewaunee,  Green  Bay  and  Western 
Railroad  Company  across  Fox  River  between  Green  Bay  and  Fort  Howard.  Wis., 
(13)  bridge  of  the  city  of  Providence  across  Seekonk  River,  R.  I.,  (14)  bndgeof 
the  Lone  Rock  Bridge  Company  across  Wisconsin  River  near  Lone  Rock,  Wis., 
(15)  bridge  of  the  Silver  Springs,  Ocala  and  Gulf  Railway  Compaay  across  With- 
lacoochee  River  at  Dnnnellon,  Fla.,  (16)  bridge  of  the  Port  Bolivar,  Gsklveston 
and  Virginia  Point  Terminal  Railroad  Company  across  Gkalveston  Bay,  Tex.,  (17) 
bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company  across 
Norwalk  Harbor  (or  river)  at  South  Norwalk,  Conn.,  (18)  bridge  of  the  city  of 
Toledo,  Ohio,  acfoss  Maumee  River,  (19)  bridge  of  tiie  city  of  Boston  (Chelsea 
Bridge)  across  Mystic  River.  Mass.,  (20)  bridge  of  the  Lynn  and  Boston  Railroad 
Company  across  Mystic  River,  Mass.,  (21)  bridge  of  the  Central  Pacific  Railroad 
Company  across  San  Joaquin  River,  Cal.,  478;  (22)  bridge  of  the  Richmond,  Fred- 
ericksburg and  Potomac  Railroad  Company  across  Aquia  Creek,  Va.,  (28)  bridj^of 
the  St.  Augustine  Bridge  Company  across  Matanzas  River  at  St.  Au^stine,  Fla., 
(24)  bridge  of  the  California  Pacific  Railroad  Company  across  Sacramento  River  at 
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gacramento,  Cal.,  (25)  bridge  of  the  city  of  Chicago,  111.,  acroBS  North  Branch  of 
Chicago  River  at  Fnllertofn  aveirae,  (26)  bridge  of  the  Tennesfiee  Central  Railroad 
Company  across  Clinch  River  in  Roane  Connty,  Tenn.,  (27)  bridge  of  the  city  of 
^Daaii^,  Fla.,  aeross  Hilleboro  River,  (28)  bridge  of  the  city  of  Chicago,  111.,  acroes 
Kortli#r»Bch  of  Cfatoago  River  at  Diversey  avenue,  (29)  bricl^eof  Biirliu^n  County, 
N-  J.,  across  South  (Lumberton)  Branch  of  Rancocas  River  at  Hainesport,  (30)  bridge 
of  the  Oeean  Causeway  Company  across  Rockaway  Inlet  (Far  Rookaway  Bay) 
between  fiicks  Beach  and  Shelter  Island,  K.  Y.,  (31)  bridge  of  the  Jacksonville,  St. 
Augnstine  Mid  Indian  River  Railway  Company  across  Lake  Worth  at  Palm  Beach, 
Fla.,  (32)  bridge  of  the  Fifth  Avenue  and  High  Street  Bridge  Company  across 
Yonghiogheny  River  at  Fifth  avenue,  McKeesport,  Pa.,  479;  (33)  bridges  of  the 
Manitowoc  Terminal  Company  across  Manitowoc  River  at  Manitowoc,  Wis.,  (34) 
bridge  of  Springwells  and  Ecorse  townships,  Wayne  County,  Mich.,  across  Rouge 
Rtver  at  the  river  road  crossing,  (35)  bridge  of  the  Middleto wn  and  Portland  Bridge 
Company  across  Connecticut  River  between  Middletown  and  Portland.,  Conn.,  480. 
Aliet'ations. — (1)  Bridge  of  the  Central  Bridge  Company  across  Saginaw  River  at 
Bristol  street,  Saginaw,  Mich.,  (2)  bridge  of  the  State  of  Connecticut  across  Con- 
secticnt  River  between  Hartford  and  East  Hartford,  480;  (3)  bridge  of  the  Para- 
l^onld  Southeastern  Railroad  Company  across  St.  Francis  River  below  Kennett,  Mo., 
(4)  bridges  of  Kings  and  Queens  counties  across  Newtown  Creek  between  Long 
Island  City  and  Brooklyn,  N.  Y.,  (5)  bridge  of  the  Baltimore  and  Ohio  South- 
ivestem  Railway  Company  across  Muskingum  River  at  Marietta,  Ohio,  481;  (6) 
bridge  of  Muskingum  County,  Ohio^  across  Muskingum  River  at  Taylorsville, 
Ohio,  482. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Highway  ("Takey's")  bridge  across  the  entrance  to  Back  Cove,  Portland  Har- 
bor, lie.,  482;  (2)  highway  bridge  across  Connecticut  River  between  Hartford 
and  East  Hartford,  Conn.,  (3)  highway  bridge  across  the  Warrior  River  between 
Tuscaloosa  and  Northport,  Ala.,  (4)  highway  bridge  across  the  Qninnipiac  River 
at  Grand  avenue  crossing,  New  Haven,  Conn.,  (5)  highway  bridge  over  Tar  River 
at  Tarboro,  and  the  highway  bridge  known  as  Bells  Bridge  over  said  river  about 
13  miles  above  Tarboro,  N.  C,  (6)  railroad  bridge  over  Flushing  Creek.  N.  Y., 
near  the  Bridge  street  station  on  the  Whitestone  branch  of  the  Long  Island  Rail- 
road, 483. 

OCCUPANCY    OF  AND    INJURY  TO  PUBLIC   WORKS   BY   CORPORATIONS 

AND  INDIVIDUALS 483 

MISCELLANEOUS. 

REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER,  AT 

WASHINGTON,  D.  C. 

In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  op  Engineers 484 

WASHINGTON  AQUEDUCT. 
In  the  charge  op  Maj.  John  G.  D.  Knight,  Corps  of  Engineers— 

Washington  Aqnednct,  485;  increasing  the  water  supply  of  Washington,  D.  C,  487; 
erection  of  fishways  at  Great  Falls,  489. 

IMPROVEMENT  OF  THE  DALECARLIA  RECEIVING  RESERVOIR. 
Ik  the  charge  op  Col.  George  H.  Elliot,  Corps  op  Engineers 489 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  op  Col.  John  M.  Wilson,  Corps  of  Engineers 491 

NORTHERN  AND  NORTHWESTERN  LAKES? 

Surveys,  492;  correcting  engraved  plates,  printing  and  issning  of  charts,  493: 
resnrvey  of  St.  Marys  River  from  Whitefish  Bay  to  Detour  Light-house,  494;  reex. 
amination  of  St.  Lawrence  River,  495;  estimates,  water  levels,  497. 

MAPS. 

roNKAGE,  map  of  navigable  rivers,  497 ;  estimates  for  maps 498 
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FORTIFICATIONS,  ETC. 
APPENDIX  No.  1. 

Portland  Harbor,  Me.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engi- 
neers.)— Emplacements  for  lO-inch  rirtes,  503. 

Nauragansett  Bay,  R.  I.  (In.  the  charge  of  Capt.  W.  H.  Bixby,  Coi'ps  of  Engi- 
neers.)— Boundary  of  Government  reservation  at  Fort  Adams,  503. 

Nkw  York  Harbor: 

(In  the  charge  of  Col.  H.  M.  Robert,  Corps  of  Engineers.) — Five-gun  batterj'  for 

8-inch  rifles,  purchase  of  land  adjacent  to  Fort  Wadsworth,  N.  Y.,  504. 
(In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers.) — Battery  of  10- 
inch  guns  on  disappearing  carriages,  mortar  battery  with  ditch  defense,  505; 
gau  litt  battery  for  12-inch  rifles,  506. 

Philadelphia,  Pa.  (In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers.)— 
Three-gun  lift  battery,  507. 

Hahpton  Roads,  Va.  (In  the  char<?e  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers.)— 
Breakwater,  508;  beach  protection,  Fort  Monroe,  Va.,  510  j  sewerage  system,  Fort 
Monroe,  Va.,  511. 

San  Francisco  Harbor,  Cal.  (In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of 
Engineers.)— Gan  emplacements,  515;  mortar  buttery  No.  1,  516. 

APPENDIX  No.  2. 

REPORT  OF  COL.  H.  L.  ABBOT,   CORPS  OF  ENGINEERS,  UPON  VOLLEY 
PRACTICE  WITH  MORTARS 519 

APPENDIX  No.  3. 
REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  New  York  Harbor,  521 ;  United  States  Engineer  School, 
Battalion  of  Engineers,  523;  Engineer  Depot,  527;  experiments.  529;  estimates, 
530.  Appendixes:  (A)  programme  of  study  and  instruction  for  summer  season, 
June — November,  1894,  530;  (B)  programme  of  studj-  and  instruction  for  winter 
season,  December,  1894,  to  May,  1895, 532;  (C)  programme  of  study  and  instruction 
for  summer  season,  June — November,  1895,  535. 

EIVEES   AND    HARBORS,    ETC. 
APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  D.  P.  HEAP,  CORPS  OF  ENGINEERS. 

Improvrments.— St.  Croix  River,  Me.,  537:  Lubeo  Channel,  Me.,  539;  Moosabec  Bar, 
Me.,  541;  Narragnagus  River,  Me.,  543;  breakwater  from  Mount  Desert  to  Porcu- 
pine Ishmd,  Bar  Harbor,  Me.,  544;  Bagaduce  River,  Me.,  546;  Penobscot  River, 
Me.,  548;  Belfast  Harbor,  Me.,  551;  Camden  Harbor,  Me.,  553;  Rockland  Harbor, 
Me.,  555;  Kennebec  River,  Me  ,557;  Hnrraseeket  River,  Me.,  561;  Portland  Harbor, 
Me.,  563;  channel  in  Hack  Cove,  Portland,  Me.,  566;  Saco  River,  Me.,  568;  Bellamy 
Kiver,  N.  H.,  571;  Cocheco  River,  N.  H.,  573;  harbor  of  reliige  at  Little  Harbor, 
N.  H.,  575. 

BXAMINATIONS  AND  SuRVKYS. — Glen  Covo  Harbor,  Me.,  577;  Royals  River,  Me.,  579; 
Parkers  Head  Harbor  an<l  Channel,  Me.,  581;  Cape  Porpoise  Harbor,  Me.,  583; 
Macbias  River,  Me.,  584;  Carvers  Harbor,  Me.,  587;  Georges  River,  Me.,  590; 
Sasanoa  River,  Me.,  592. 

Hasbor  Links  —Rockland  Harbor,  Me.,  595. 
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APPENDIX  B. 
REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements.— Newbiirypart  Harbor,  Mass.,  598;  Merrimac  River,  Mass.,  600; 
Powow  River,  Mass.,  602;  Ipswich  River,  Mass.,  603;  Essex  River,  Mass.,  605;  har- 
bor of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  606;  Gloucester  Harbor,  Mass.,  609; 
Manchester  Harbor,  Mass.,  612;  Salem  Harbor,  Mass.,  613;  Lynn  Harbor,  Ma.ss., 
615;  Winthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass.,  618;  Boston  Har- 
bor, Mass.,  620;  Weymouth  River,  Mass.,  630:  Hiugham  Harbor,  Mass.,  631:  Scit- 
nate  Harbor,  Mass.,  632;  Plymouth  Harbor,  Mass.,  635;  Kingston  Harbor,  Mass., 
637;  Wellfleet  Harbor,  Mass.,  638;  Provincetown  Harbor,  Mass.,  639;  Chatham 
Harbor,  Mass.,  641;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  642. 

EXA.MINAT10N6  AND  SuRVEYS.—Manchcster  Harbor,  Mass.,  at  and  below  the  Point 
of  Rocks,  643;  Plymouth  Harbor,  Mass.,  645;  Chatham  New  Harbor,  Mass.,  647; 
Chelsea  River,  Mass.,  648;  East  Boston  Channel,  Boston  Harbor,  Mass.,  649;  Salem 
Harbor,  Mass.,  651. 

APPENDIX  C. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mass.,  656;  harbor  of  refnge  at  Nan- 
tucket, Mass.,  658;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  661; 
harbor  at  Vineyard  Haven,  Mass.,  664;  harbor  of  refuge  at  Woods  Hole,  Mass., 
666;  Wareham  Harbor,  Ma8».,  667;  New  Bedford  Harbor,  Mass.,  669;  Canapitsit 
Channel,  Mass.,  672;  Taunton  River,  Mass.,  674;  Pawtucket  River,  R.  I.,  676; 
Providence  River  and  Narragansett  Bay,  R.  I.,  679;  Green  Jacket  Shoal,  Provi- 
dence River,  R.  I.,  682;  Newport  Harbor,  R.  I.,  683;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  686;  entrance  to  Point  Judith  Pond,  R.  I.,  688;  harbor  of  refiige  at 
Block  Island,  R.  I.,  693;  Pawcatuck  River,  R.  I.  and  Conn.,  696;  harbor  of  refuge 
at  Stonington,  Conn.,  698;  removing  sunken  vessels  or  craft  obstructing  or  ends^- 
gering  navigation,  701. 

Examinations  and  Surveys. — Mount  Hope  Bay  and  Harbor  of  Fall  River,  Mass., 
727;  stone  bridge  over  Sakonnet  River,  R.  I.,  729;  Onset  Harbor,  Mass.,  737;  Bass 
River,  Mass.,  739;  Hyannis  Harbor,  Mass.,  744;  Conanicut  Island,  R.  I.,  745; 
Sakonnet  Point,  R.  I.,  749;  Woods  Hole  and  Little  Woods  Hole  Harbor,  Mass., 
750;  Wickford  Harbor,  R.  I.,  753. 

APPEOT)IX  D. 

REPORT  OF  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Mystic  River,  Conn.,  758;  Thames  River,  Conn.,  760;  Connecticut 
River,  Mass.  and  Conn.,  766;  harbor  of  refnge  at  Duck  Inland  Harbor,  Conn..  774; 
New  Haven  Harbor,  Conn.,  777 ;  breakwaters  at  New  Haven,  Conn.,  783 ;  Hoasatonic 
River,  Conn.,  787;  Bridgeport  Harbor,  Conn.,  791 ;  Black  Rock  Harbor,  Conn.,  796; 
Sangatuck  River,  Conn.,  800;  Norwalk  Harbor,  Conn.,  804;  Wilsons  Point  Harbor, 
Conn.,  807 ;  Five  Mile  River  Harbor,  Conn.,  809;  Stamford  Harbor,  Conn.,  811 ;  har- 
bor at  Cos  Cob  and  Mianus  Kiver,  Conn.,  816;  Port  Chester  Harbor,  N.Y.,  818; 
Larchmont  Harbor,  N.Y.,  821;  East  Chester  Creek,  N.Y.,  823;  Greenport  Harbor, 
N.Y.,829;  Port  Jefferson  Harbor,  N.Y.,  831;  Huntington  Harbor,  N.  Y., 835:  Gleu 
Cove  Harbor,  N.  Y.,  838;  Flushing  Bay,  N.  Y.,  842;  Patchogue  River,  N.Y.,844; 
Browns  Creek,  Sayville^  N.  Y.,  847;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  850. 

Examinations  and  SuRVEY.—Harbor  of  West  Haven  and  West  River,  Conn., 
853;  Black  Rock  Harbor,  Conn  ,  856;  Greenwich  Harbor,  Conn.,  860;  By  ram  Har- 
bor, Conn.,  863;  Port  Chester  Harbor,  N.  Y.,  865;  Milton  Harbor,  N.  Y.,867;  Echo 
Bay  and  New  Rochelle  Harbor,  N.  Y,,  868;  Greenport  Harbor,  N.  Y.,  870;  Cold 
Spring  Harbor,  N.  Y.,  874;  Hempstead  Harbor,  N.  Y,,  877;  Woodsburg  Channel, 
Hempstead  Bay,  N.  Y.,879;  Cos  Cob  Harbor  and  Mianus  River,  Conn.,  881. 

Hakbor  LmBS.— New  Haven  Harbor,  Conn.,  882;  Milford  Harbor^  Conn.,  893. 
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APPENDIX  IL 
BBPOBT  OF  UEEUT.  COX.,  a  L.  GILLESPIE,  CORFS  OP  ENGINEERS. 

Improvements.— Hudson  River,  N.  Y.,898;  harbor  at  Saugerties,  N.  Y.,910;  harbor 
at  Rondout,  N.  Y.,  913;  Wappinger  Cteek,  N.  Y.,  916;  Harlem  River,  N.  Y.,  917; 
East  River  and  Hell  Gate,  N.  Y.,  930;  Newtown  Creek,  N.  Y.,  935;  Buttermilk 
Channel,  New  York  Harbor,  N.  Y.,  940;  Gowanus  Bay,  N.  Y.,  94^;  New  York  Har- 
bor, N.  Y.,  950;  Jamaica  Bay,  N.  Y.,  958;  Raritan  Bay,  N.  J.,  959;  Sumpawanus 
Inlet,  N.  Y.,  965;  Canarsio  Bay,  N.  Y.,  966;  Sheepahead  Bay,  N.  Y.,  968;  Arthur 
Kill,  N.  Y.  and  N.  J.,  969;  channel  between  Staten  Island  and  New  Jersey,  970; 
PaBsaic  River,  N.  J.,  973;  Elizabeth  River,  N.  J.,  978;  Rah  way  River,  N.  J.,  980; 
Raritan  River,  N.  J.,  981 ;  South  River,  N.  J..  984 ;  Keyport  Harbor,  N.  J.,  987 ;  Mat- 
tawan  Creek,  N.  J.,  988;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  991 ;  Shrewsbury 
River,  N.  J.,  993 1  Manasquan  (Scjuan)  River,  N.  J.,  997;  removing  sunken  vessels 
or  ccaft  abstrneting  or  endangering  navigation,  998. 

Examinations  and  Si:rvky. — Peekskill  Harbor,  N.  Y.,  999;  Carrls  River,  N.  Y., 
1003;  Graveaend  Bay,  N.  Y.,  1005;  West  Branch  of  Newtown  Creek,  N.  Y.,  1006; 
Eahway  River,  N.  J.,  1009;  Elizabeth  River,  N.  J.,  1011;  inlet  at  mouth  of  Shark 
River,  N.  J.,  1013;  Raritan  Bay,  N.  J.,  between  South  Am  boy  and  Great  Beds 
Light,  1014. 

Hakbor  Links. — East  River,  N.  Y.,  in  the  vicinity  of  Rikers  Island,  1017. 

PART     II. 

APPENDIX  F. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  N.  J.  and  Pa.,  1021 ;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  1032;  Schuylkill  River,  Pa.,  1057;  ice  harbor  at  Marcus 
Hook,  Pa.,  1061;  ioe  harbor  at  head  of  Delaware  Bay,  Del.,  1062;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1062;  Delaware  Breakwater, 
Del..  1064;  Rancocas  River,  N.  J.,  1066;  Alloway  Creek,  N.  J.,  1069;  Salem  River, 
N.  J.,  1071;  Goshen  Creek,  N.  J.,  1073;  Frankford  Creek,  Pa.,  1075;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1078. 

Examinations  and  Surveys. — Delaware  River,  between  Trenton  and  Burlington, 
N.  J.,  1G80 ;  Rancocas  River,  N.  J.,  1083 ;  Lumberton  Branch  of  Rancocas  River,  N.  J., 
1066;  Mantua  Creek,  N.  J.,  1088;  Salem  River,  N.  J.,  1091 ;  inside  of  Absecon  Inlet, 
N.J.J  1094;  Buckshutem  Creek,  N.  J.,  1096;  Cold  Spring  Inlet,  N.  J.,  1098:  Susque- 
hanna River,  Pa.,  between  Nantieoke  and  Pittston,  1100;  Cooper  Creek,  N,  J.,  1102; 
Dennis  Creek,  N.  J.,  1105. 

AI^PBNBIX  G. 

REPORT   OF   WILLIAM    F.   SMITH,  UNITED    STATES    AGENT,  MAJOR    OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilminj^n  Harbor,  Del.,  1110;  ice  harbor  at  New  Castle,  Del., 
1113;  Appoquinimink  River,  Del.,  ill4;  Smyrna  River,  Del.,  1115;  Murderkill 
River,  Del..  1118:  Mispillion  River  Del.,  1120;  Broadkiln  River,  Del.,  1122;  inland 
waterway  m>m  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del., 
1123;  Susquehanna  River  above  and  belov  Havre  de  Grace,  Md..  1125;  Elk  River, 
Md.,  1126;  Fairlee  Creek,  Md.,  1127;  Chester  River,  Md.,  from  Crumpton  to  Jones 
Landing,  1128;  Choptank  River,  Md.,  1130;  La  Trappe  River,  Md.,  1132;  Warwick 
River,  Md.,  1134;  Cambridge  Harbor,  Md.,  1136;  Broad  Creek  River,  Del.,  1138; 
Wicomico  River,  Md.,  1140;  Manokin  River,  Md.,  1143;  harbor  and  approaches  at 
Cape  Charles  City,  Va.,  1145;  removing  sunken  vessels  or  cratt  obstructing  or 
endangering  navigation,  1146. 

Examinations  and  Surveys. — Christiana  River,  above  Wilmington  to  Newport, 
DeL,  1147;  Mahon  River,  Del.,  1149;  mouth  of  Broadkiln  River,  Del.,  1151;  canal 
from  Pocomoke  River,  Md.,  to  Indian  River,  Del.,  1154 ;  Hunting  Creek,  Va.,  1156; 
internal  waterway  from  Franklin  City,  Va.,  southward  to  Cape  Charles,  1158; 
Rock  Hall  Harborj  Md.,  1162;  Nanticokq  River,  in  Delaware,  1165:  Pocomoke 
River,  with  a  view  of  uniting  its  waters  with  Sinepnxent  Bay,  and  improvement 
between  Snow  Hill  and  Shad  Landing,  1167 ;  Susquehanna  River  from  1  mile  below 
Havre  de  Grace  to  1  mile  above  Port  Deposit,  Md.,  1169 
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APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAIN8,  CORPS  OF  ENGINEERS. 

Improvements, — Patapsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1181;  James  River,  Va., 
1182;  protection  of  Jamestown  Island,  ya.,1192;  route  for  Chesapeake  and  Dela- 
ware Canal,  1195. 

Examination  and  Survey. — Harbor  at  Claiborne.  Md.,  1199;  Baltimore  Harbor, 
Md.,  1201. 

APPENDIX  I. 
REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1203;  Anacostia  River  at 
Washington,  D.  C,  1217;  Occoguan  Creek,  Va.,  1219;  Aqnia  Creek,  Va.,  1224; 
Nomini  Creek,  Va.,  1228;  Lower  Machodoc  Creek,  Va.,  1231 ;  Rappahannock  River, 
Va.,  1234;  Urbana  Creek,  Va.,  1239;  York  River,  Va.,  1241;  Mattaponi  River,  Va., 
1246;  Pamunkey  River,  Va.,  1249. 

Examinations  and  Surveys.— Chapel  Point  Harbor,  Md.,  1252;  Quantico  Creek, 
Va.,  1254;  Great  Wicomico  River,  Va.,  1256;  Little  Wicomico  River,  Va.,  1258; 
Jacksous  Creek,  Va.,  1261;  Ware  River,  Va.,  1263;  Harris  Creek  pronjtj  of  Back 
River,  Va.,  1265;  bar  at  northwest  entrance  of  Milford  Haven  from  Piankatank 
River,  Va.,  1267;  mouth  of  Cranes  Creek,  Va.,  1271. 

APPENDIX  J. 

REPORT  OF  CAPT.  T.  L.  CASEY,  CORPS  OF  ENGINEERS. 

iMPROVEMSNTB.-^Harbor  of  Norfolk  and  its  approaches,  Va.,  1275;  approach  to 
Norfolk  Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1279;  Nanne- 
mond  River,  Va.,  1280;  Chickahominy  River,  Va.,  1282;  Appomattox  River,  Va., 
1284;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  thron^h 
Currituck  Sound,  1286;  North  Lauding  River,  Va.  and  N.  C,  1289;  Roanoke  River, 
N.  C,  1290;  Pasquotank  River,  N.  C,  1293;  Mat  keys  Creek,  N.  C,  1294;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1295. 

Examinations  AND  Surveys.— Waterways  connecting  Dismal  Swamp  Canal,  Va., 
with  sounds  of  North  Carolina,  1296;  Lyons  Creek,  Va.,  1297;  Deep  Creek  Branch 
of  Elizabeth  River,  Va.,  1298;  Western  Branch  of  Elizabeth  River,  Va.,  1300; 
Nandua  Creek,  Va.,  1302. 

APPENDIX  K. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Ocracoke  Inlet,  N.  C,  1306;  Fishing  Creek,  N.  C,  1311;  Pamlico 
and  Tar  rivers,  N.  C,  1312;  Contentnia  Creek,  N.  C,  1314;  Trent  River,  N.C., 
1316;  Nense  River,  N.C,  1319;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  1321;  harbor  at  Beaufort,  N.  C,  1323;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1325;  inland  waterway  between  New  River  an<l 
Swansboro, N.C,  1327;  New  River,  N.C,  1328;  North  East  (Cape  Fear) River,  N. 
C,  1330;  Black  River,  N.  C,  1331;  Cape  Fear  River  above  Wilmington,  N.  C, 
1333;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1335;  Lockwoods  Folly 
River,  N.  C,  1345;  Georgetown  Harbor,  S.  C,  1347;  Win  yaw  Bay,  S.  C,  1349; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1356. 

Examinations  and  Surveys.— Turners  Cut,  N.  C,  1357;  Scuppernong  River,  N.  C, 
1360;  Tar  River,  N.  C,  1365;  South  Creek,  N.  C.  1366;  Drum  Inlet,  N.  C,  1372; 
Core  Sound,  N.  C,  1373;  Cape  Lookout  harbor  of  refuge,  N.  C,  1375;  water  route 
from  mouth  of  North  River  to  Beaufort  Harbor,  N,  C,  1380;  Alligator  River,  N.  C, 
1384;  North  East  (Cape  Fear;  River,  N.  C,  1389. 
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APPENDIX  L. 

REPORT  OP  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — Waocamaw  River,  N.  C.  and  S.  C,  1391;  Lumber  River,  N.  C.  and 
S.  C,  1395;  Little  Pedee  River,  S.  C,  1398;  Great  Pedee  River,  S.  C,  1401;  Clark 
River,  S.  C,  1404;  Mingo  Creek,  S.  C,  1405;  8antee  River,  S.  C,  1408;  Wateree 
River,  S.  C,  1415;  Congaree  River,  S.  C,  1418;  harbor  at  Charleston,  S.  C,  1421; 
A8hleyRiver,S.C.,1433;  WappooCut,S.C.,  1434;  Ediato  River,  S.  C,  1438;  Salka- 
hatehie  River,  S.  C.,  1440;  Beaufort  River,  S.  C,  1443;  removing  sunken  vessels  or 
craft  obstracting  or  endangering  navigation,  1447. 

APPENDIX  M. 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements.— Savannah  Harbor,  Ga.,  1449;  Savannah  River,  Ga.,  1465 ;  Savannah 
River  above  Augusta,  Ga.,  1470;  Darien  Harbor,  Ga.,  1473;  Altamaha  River,  Ga., 
1477;  Oconee  River,  Ga.,  1481:  Ocmulgee  River,  Ga.,  1485:  Brunswick  Harbor,  Ga., 
1490;  Brunswick  Outer  Bar,  Ga.,  1501;  JekylCTeek,Ga.,  1504;  Cumberland  Sound, 
6a.,  1508;  inside  water  route  between  Savannah,  Ga  ,  and  Fernandina,  Fla.,  1515; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1519. 

Surveys. — Savannah  River,  Ga.,  between  Spirit  Island  and  point  where  Charleston 
ftod  Savannah  Railroad  crosses,  1520;  steamboat  channel  between  Beaufort,  S.  C.^ 
and  Savannah,  Ga.,  1521. 

APPENDIX  N. 
REPORT  OP  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Johns  River,  Fla.,  1529:  Upper  St.  Johns  River,  Fla.,  1534; 
Volusia  Bar,  Fla.,  1536;  Ocklawaha  River,  Fla.,  1537;  St.  Augustine  Harbor,  Fla., 
1539;  Indian  River,  Fla.,  1541 ;  northwest  entrance,  Key  West  Harbor,  Fla.,  1546; 
Caloosahatchee  River,  VIb,.,  1549;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1551; 
8arasota  Bay,  Fla.,  1553;  Maqatee  River,  Fla.,  1555;  Withlacoochee  River,  Fla., 
1556;  Suwanee  River,  Fla.,  1558;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1560. 

Examinations  and  Surveys. — St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  near 
Palatka,  and  channel  to  Sanford  and  points  above,  1560;  St.  Lucia  Inlet  and 
River,  Fla.,  1564;  entrance  to  Biacayne  Bay,  Fla.,  1566;  Tampa  Bay,  Fla.,  from 
Port  Tampa  to  mouth,  1570;  Anclote  River,  Fla.,  1573;  Crystal  River,  Fla.,  at  its 
month,  1576:  Withlacooche  River,  Fla.,  from  mouth  to  head  of  navigation,  1579; 
St.  Johns  River,  Fla.,  from  Jacksonville  to  the  ocean,  1586;  harbor  at  Cape  Can- 
averal, Fla.,  1604. 

APPENDIX  O. 
REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

IMPROVEBIENTS. — Apalachicola  Bay,  Fla.,  1611;  Apalachicola  River,  the  Cut-off,  and 
Lower  Chipola  River,  Fla.,  1615:  Flint  River,  Ga.,  1617;  Chattahoochee  River, 
Ga.  and  Ala.,  1619;  Choctawhatcnee  River,  Fla.  and  Ala.,  1626;  harbor  at  Pensa- 
cola,  Fla.,  1629;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1661 ;  Alabama  River, 
Ala.,  1663;  Coosa  River,  Ga.  and  Ala,,  1670;  operating;  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1679. 

Examination.— Carrabelle  Bar  and  Harbor,  Fla.,  1680. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — ^Mobile  Harbor,  Ala.,  1683;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1691;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1692;  Noxubee  River,  Miss.,  1699;  Pascagoula  River,  Miss.,  1700;  Chickasahay 
River,  Miss.,  1703;  Leaf  River,  Miss.,  1704;  harbor  at  Biloxi  Bay,  Miss.,  1705;  Pearl 
River  below  Jackson,  Miss.,  1706;  Pearl  River  between  Carthage  and  Jackson, 
Miss.,  1708;  Pearl  River  between  Edinburg  and  Carthaj^e,  Miss.,  1710;  Bo^ue 
Chitto,  La.,  1711 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1712. 

Examinations  and  Sitrvby. — Bar  in  Horn  Island  Pass,  Miss.,  1714;  Noxubee  River, 
Miss.,  from  Macon  to  mouth  of  Hashuqua  Creek,  1715;  channel  between  Mobile 
Bay  and  Mississippi  Sonnd,  1716. 
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PABT   III. 

APPENDIX  Q. 

lUEPOBT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEEKS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  MissuBippi  RiTer,  1725. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Chefancte  River  and  Bogae  Falia,  La.,  1742;  Tiakfaw  River  and 
its  tributaries,  La.,  1744;  Amite  River  aud  Bayou  Manchac,  La.,  1747;  Bayou 
Lafourobe,  La.,  1750;  Bayou  Terrebonne,  La.,  1753;  Bayou  PlaquemiiiA^  Gdiod 
River,  and  Pigeon  bayous,  La.,  1754;  Bayou  Cour tableau.  La.,  1760;  Bay^u  Tecbe, 
La.,  1763;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  1766;  Mennealau 
River  and  tributaries,  La.,  17^;  mouth  and  passee  of  Calcasiea  River,  La.,  1770; 
hacborat  Sabine  Pass,  Tex.,  1774;  Sabine  River,  Tex.,  1778;  Nachea  Rivw,  Tex., 
1781;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi^afti4mi 
1782. 

Examinations. —-Bayou  Bonfuca,  La.,  1783;  Ch&funote  River  and  Bojenie  Falia,.La, 
1784 ;  Tickfaw  River  and  tributaries,  La.,  1786;  Bayou  Tecfae,  La.,  from  St.  Maarfcin- 
ville  to  Port  Barre,  1788 ;  channel  through  Sabine  Lake,  Tex.,  from  mouths  of  Sabine 
and  Neches  rivers  to  head  of  pass  to  Gulf  of  Mexico,  1790. 

APPENDIX  S. 
REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Examinations.— Baton  Rouge  Harbor,  La.,  1793 ;  harbor  at  Bayon  Sara,  La.,  1795. 

APPENDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

IMPROVBMBNTS.— Entrance  to  Galveston  Harbor,  Tex.,  1797;  ship  channel  m  Gal- 
veston  Bay,  Tex.,  1806;  chaimel  in  West  Galveston  Bay,  Tex.,  180^;  Trinity  River, 
Tex.,1813;  Cedar  Bayon,  Tex.,  1815;  Buffalo  Bayou,  Tex.,  1816;  harbor  at  Bfeaoos 
Santiago,  Tex.,  1819. 

Examinations  and  Survey.— Colorado  River  from  mouth  to  Wharton,  Tex.,  1821 ; 
Gnr^dalupe  River,  Tex.,  from  mouth  to  Cuero,  1826;  bar  and  harbor  at  Bsazos  San- 
tiago, Tex.,  1830;  Brazos  River.  Tex.,  from  Waco  to  Richmond,  1833;  Brazos  River, 
Tex.,  from  Velasco  to  Richmond,  1838. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENSINEERSv 

Improvements.— Red  River,  La.  and  Ark.,  1848;  Red  River  above  Fulton,  Ark., 
1881;  Cypress  Bayou,  Tex.  and  La.,  1885;  Ouachita  aud  Blaok  rivers.  Ark.  and 
La.j  1887;  bayous  D'Arboune  and  Corney,  La.,  1914;  Bayou  Bartholomew,  La. 
aud  Ark.,  1917 ;  Boeuf  River,  La.,  1920;  Teusas  River  and  Bayou  Ma^on,  La.,  1923; 
Big  Black  River,  Miss.,  1926;  Yazoo  River,  Miss.,  1929;  mouth  of  the  Yazoo  River, 
Miss.,  1933;  Tchula  Lake,  Miss.,  1942;  Tallahatchie  River,  Miss.,  1945;  Steele 
and  Washington  bayous,  Miss.,  1948;  Big  Sunflower  River,  Miss.,  1949;  Bi^  Hatcbee 
River,  Tenn.,  1952 ;  water  gauges  on  Mississippi  River  aud  its  principal  tributarias, 
1955. 

Examinations.— Bayon  Dugdemona,  La.,  1961;  Bayou  Castor,  La.,  1962;  Little 
River,  Ark.,  from  Fulton  to  White  Cliffs,  1965;  Bceuf  River,  Ark.,  above  Wallaces 
Landing,  1969;  Bavou  Ma^on,  Ark.,  above  Floyd,  1974;  Yalobusha  River,  Miss., 
1979;  Little  River,  La.,  1981;  Bogue  Phalia,  Miss.,  at  **The  Narrows,"  1989:  Bear 
Creek,  Miss.,  1990. 
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APPENDIX  V. 
REPORT  OF  LIEUT.  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements. — ^Removing  obstmctions  in  Arkansas  River,  Ark.  and  Kans.,  1995; 

Arkansas  River,  Ark.,  1998;  Fourche  Le  Fevre  River,  Ark.,  2013;  Petit  Jean  River, 

Ark.,  2015;  White  River,  Ark.,  2017;  Cache  River,  Ark.,  2024;  Black  River,  Ark. 

and  Mo.,  2025;  Current  River,  Ark.  and  Mo.,  2029;  St.  Francis  River,  Ark.,  2031; 

St.  Francis  River,  Mo.,  2035;  removing  sunken  vessels  or  craft  obstructing  or 

endangering  navigation,  2037. 
Examinations. — Cache  River  to  Riverside,  Ark.,  2037;  St.  Francis  River,  from  the 

Sunk  Lands  to  Greenville,  Mo.,  2040. 

APPENDIX  W. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2043;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2059;  harbor  at  St.  Louis,  Mo.,  2091; 
Kaskaskia  River,  111.,  2093. 

APPENDIX  X. 

REPORT  OF  LIEUT.  CHARLES  KELLER,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  2095;  Mississippi  River  between  month  of  Missouri  River  and  Minneapolis, 
2108;  operating  and  care  of  Dcs  Moines  Rapids  Canal  and  Dry  Dock,  2152;  oper- 
ating and  care  of  Galena  River  improvement.  111.,  2157 ;  Mississippi  River  between 
Minneapolis  and  St.  Paul — construction  of  Lock  and  Dam  No.  2,  2158. 

Examinations  and  Surveys.— Quiucy  Bay,  111.,  2159;  La  Crosse  Harbor,  Wis., 
2162;  east  bank  of  Mississippi  River  from  Warsaw  to  Quincy,  111.,  2163;  west  bank 
of  Mississippi  River  from  Flint  Creek  to  the  Iowa  River,  2168. 

APPENDIX  Y. 

REPORT  OF  MA.L  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  2171;  con- 
struction of  reservoirs  at  headwaters  of  Mississippi  River,  2174 ;  operating  and 
care  of  reservoirs  at  headwaters  of  Mississippi  River,  2179 ;  Chippewa  River,  includ- 
ing Yellow  Banks,  Wis.,  2183;  St.  Croix  River,  Wis.  and  Minn.,  2191;  Minnesota 
River,  Minn.,  2194;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  2197;  gauging 
Mississippi  River  at  or  near  St.  Paul,  Minn.,  2202 ;  surveys  for  reservoirs  at  sources 
of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  2206. 

Examinations. — Minnesota  River,  Minn.,  with  view  to  protecting  banks  opposite 
borough  of  Belle  Plaine  and  at  and  netfr  Mankato,  2206;  Big  Stone  Ijake,  Minn., 
-with  view  to  construction  of  reservoirs,  2208:  Red  Lake  River,  Minn.,  from  Thief 
Kiver  Falls  to  Red  Lake,  2211. 

APPEKDIX  Z. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Impbovements.— Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2213 ;  removal  of  snags  and  other  obstructions  in  Missouri 
River  above  Sioux  City,  Iowa,  2238;  Yellowstone  River,  Mont,  and  N.  Dak.,  2240; 
examination  of  Nebraska  side  of  the  Missouri  River  opposite  Sioux  City,  Iowa, 
2240;  Tongue  River,  Mont.,  2243. 

APPENDIX  A  A. 
REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvkmsnts. — Obion  River,  Tenn.,  2245;  Forked  Deer  River,  Tenn.,2247;  Cum- 
berland River,  Tenn.   and  Ky.,  2250;  Cauey  Fork  River,  Tenn.,  2264. 

Sdrvky. — Forked  Deer  River,  from  Dyersburg,  Tenn.,  to  the  Obion  River  and  thence 
to  the  Mississippi,  2265. 
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APPENDIX  B  B. 

REPORT  OF  CAPT.  THEO.  A.  BINGHAM,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River,  2283;  operating  and  care  of  Muscle  Shoals  Canal^ 
Tennessee  River,  2305;  Hiwassee  River,  Tenn.,  2311;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2313;  Clinch  River,  Tenn.,  2318. 

APPENDIX  C  C. 
REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2322;  operating  ana^  boat  on  Ohio  River,  2355;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2359;  movable 
dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  2363;  ice  harbor  at  mouth 
of  Muskingum  River,  Ohio,  2368;  Muskingum  River,  Ohio,  2370;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2371;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  2384. 

Examination  and  Surveys. — Ohio  River  at  Iron  ton,  Ohio,  2385;  Evansville  Har- 
bor, Ind.,  2388;  Muskingum  River,  Ohio,  from  Zanesville  to  Dresden,  2390. 

APPENDIX  D  D. 

REPORT  OF  MA  J.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Va.  and  Pa.,  2396;  operating  and  care  of 
looks  and  dams  Nos.  8  and  9,  Monongahela  River,  2400;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  2403;  purchase  of  Lock  and  Dam  No.  6,  Monongahela 
River.  Cheat  River,  W.  Va.,  2404;  Allegheny  River,  Pa.,  2406;  dam  at  Herr  Island, 
Allegneny  River,  near  Pittsburg,  Pa.,  2410. 

EXAMINATION.—Tionesta  River  (Creek),  Pa.,  2417. 

Harbor  Lines. — Pittsburg  Harbor,  Pa.,  and  on  both  sides  of  the  Ohio  River  as  far 
down  as  Davis  Island  Dam,  2420. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  2427;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2431 ;  operating  and  care  of  Louisville  and  Portland  Canal, 
Ky.,  2434;  Wabash  River,  Ind.  and  111., 2441;  White  River,  Ind.,  2445. 

APPENDIX  F  F. 
REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2447;  operating  and  care  of  lock.s 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2458;  Elk  River,  W.  Va.,  2460;  Gan- 
ley  River,  W.  Va.,  2462;  New  River,  Va.  and  W.  Va.,  2465. 

Examinations.— Big  Coal  and  Little  Coal  rivers,  W.  Va.,  2465;  Elk  River,  W.  Va., 
2466. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.. 
2470;  Green  River,  above  mouth  of  Big  Barren  River,  K jr.  (Lock  No.  5)^  247^: 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2475 ;  Rougli 
River,  Ky..  2481;  Kentucky  River,  Ky.,  2484 ;  operating  and  care  of  locksand  daii>H 
on  Kentucky  River,  Ky.,  2489;  Licking  River,  between  Farmers  and  West  Liberty, 
Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  2498;  Levisa  Fork  of  Big  Sandv  River. 
Ky.,  2503 ;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2505 ;  Guyandotte  River, 
W.  Va.,  2508:  Little  Kanawha  River,  W.  Va.,  2510;  operating  and  care  of  lock  aud 
dam  on  Little  Kanawha  River,  W.  Va.,  2511. 

Examinations.— Licking  River,  Ky.,  for  an  ice  harbor  and  lock  and  dam  near  its 
mouth,  2512 ;  Guyandotte  River,  W.  Va.,  2517 ;  Little  Kanawha  River,  W.  Va.,  2520. 
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TAKT     IV. 

APPENDIX    II  n. 

REPORT  OF  MAJ.  (^LINTON  B.  SEARS,  CORPS  OF  ENGINEEHS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2528;  harbor  at  Agato  Bay,  Minn., 
2530;  harbor  at  Duluth,  Minn.,  2533;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2549 ;  harbor  at  Ashland,  Wis.,  2554 ;  harbor  at  Ontonagon,  Mich.,  2557 ;  Eagle 
Harbor,  Mich.,  2560;  waterway  from  Keweenaw  Bay  to  Lako  Superior,  Mich.,  2561 ; 
harbor  at  Marquette,  Mich.,  2571;  harbor  of  refuge  at  Grand  Maraia,  Mich.,  2576. 

ExAJnNATio^fS  AND  SURVEYS.— Harbors  of  Superior,  Wis.,  and  Duluth,  Minn.,  257J); 
mouth  of  Iron  River,  Lake  Superior,  Flag  Lake,  and  mouth  of  Flag  River,  Wis., 
2580;  Allouez  Bay,  Wis.,  2584;  canal  couuecting  l^ake  Superior  and  MiHsissippi 
River,  2587. 

Harbor  Lines. — St.  Louis  Bay,  arouud  Grassy  Point,  Minn,  and  W'is.,  and  along 
St.  Lonis  River  above  Grassy  Point  as  far  as  Spirit  Lake,  2588. 

APPENDIX    I  I. 

REPORT  OF  CAPT.  CARL  T.  PALFREY,  CORPS  OF  ENGINEEKS. 

Improvements.— Man istique  Harbor,  Mich.,  2592:  Cedar  River  Harbor,  Mich.,  2593; 
Menominee  Harbor,  Mich,  and  Wis.,  2595;  Menominee  River,  Mich,  and  Wis., 
2599;  Oconto  Harbor,  Wis.,  2600;  Pensaukee  Harbor,  Wis.,  2602;  Green  Bay  Harbor, 
Wig.,  2603;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2606;  operating  and 
care  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2612;  harbor  of  refuge  at 
entrance  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2614 ;  Ahnapee  Harbor, 
Wis.,  2617;  Kewaunee  Harbor,  Wis.,  2620;  Two  Rivers  Harbor,  Wis.,  2623;  Mani- 
towoo  Harbor,  Wis.,  2626;  Sheboygan  Harbor,  Wis.,  2630;  Port  Washington  Har- 
bor, Wis. ,  2634 ;  harbor  of  refuge  at  Milwaukee  Bay,  Wis. ,  2637 ;  Milwaukee  Harbor, 
Wis.,  2640;  RiMiine  Harbor,  Wis.,  2645;  Kenosha  Harbor,  Wis.,  2649;  Waukegan 
Harbor,  111.,  2653;  Fox  River,  Wis.,  2657;  operating  and  care  of  locks  and  dams  on 
Fox  River,  Wis.,  2666 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2681. 

Examinations.— Oconto  River,  Wis.,  2681;  Whit^fish  River,  Mich.,  for  a  harbor  at 
mouth  in  Little  Bay  de  Noc,  2684. 

Harbor  Lines. — Milwaukee  River  at  Milwaukee,  Wis.,  2686;  Fox  River  along  the 
city  fronts  of  Green  Bay  and  Fort  Howard,  W^is.,  2687. 

APPICNDIX  J  J. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2693;  (-alnmet  Harbor,  111.,  2701;  Calumet 
River,  111.  and  Ind.,  2706;  Illinois  River,  111.,  2714;  operating  and  care  of  La 
(rrange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2723:  Illinois  and  Mis- 
sissippi Canal,  111.,  2726, 2770. 

81RVEY.— Calumet  Harbor,  111.,  2771. 

APPENDIX  K  K. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

lMrRoVRMENTS.->Michigan  City  Harbor,  Ind.,  2776;  St.  Joseph  Harbor,  Mich.,  2782; 
St.  Joseph  River,  Mich.,  2786;  South  Haven  Harbor,  Mich.,  2787 ;  Saugatnck  Har- 
])or,  Mich.,  2790;  Holland  (Black  Lake)  Harbor,  Mich.,  2793;  Grand  Haven  Harbor, 
Mich.,  2795;  Muskegon  Harl)or,  Mich.,  2799;  White  Lake  Harbor,  Mich.,  2802; 
Pentwaterllarbor,  Mich.,  2804;  Ludington  Harbor,  Mich.,  2806;  Manistee  Harbor, 
Micb.,  2808;  harbor  of  refuge  at  Portage  Lake,  Manistee  Countv,  Mich.,  2811; 
Frankfort  Harbor,  Mich.,  2813;  Charlevoix  Harbor.  Mich.,  2816;  Petoskey  Harbor, 
Mich.,  2818;  dredging  at  harbors  on  east  shore  of  Lake  Michigan,  2822;  Cheboygan 
Harbor,  Mich.,  2823;  Alpena  Harbor  (Thunder  Bay  River)  Mich.,  2826;  Saginaw 
River,  Mich.,  2828;  haroor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2831; 
Black  River  at  Port  Huron,  Mich.,  2834;  mouth  of  Black  River,  Mich.,  28:^6;  Clin- 
ton River,  Mich.,  2837;  Rouge  River,  Mich.,  28,39;  tuniing  basin  in  Rouge  River, 
Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2840. 

Examinations.— Kalamazoo  River,  Mich.,  2841;  Kawkawlin  River,  Mich.,  2846; 
Tittabawassee  River,  Mich.,  2848;  Shiawassee,  Bad,  and  Flint  rivers,  Mich.,  2852; 
Clinton  River,  Mich.,  2857. 
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APPENDIX  L  L. 
REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo,  2859;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2867;  St.  Marys  River  at  the  Falls,  Mich.,  2888;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  3048;  St.  Clair  Flats  Canal,  Mich.,  3063;  operating  and  oare 
of  St.  Clair  Flats  Canal,  Mich.,  3064;  Detroit  River,  Mich.,  3066. 

Harbor  Lines.— Lake  St.  Clair,  Mich.,  from  lower  end  of  Grossepoint  to  Milk  River, 
3069. 

PART  V. 

APPENDIX  M  M. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS.— Monroe  Harbor,  Mich.,  3071;  Toledo  Harbor,  Ohio,  3074;  Port 
Clinton  Harbor,  Ohio,  3081;  Sandnsky  Harbor,  Ohio,  3083;  Sandusky  River,  Ohio, 
3091;  Huron  Harbor,  Ohio,  3092;  Vermilion  Harbor,  Ohio,  3096;  Black  River 
Harbor,  Ohio,  3097;  Cleveland  Harbor,  Ohio,  3100;  Fairport  Harbor,  Ohio,  3107; 
Ashtabula  Harbor,  Ohio,  3113;  Conneaut  Harbor,  Ohio,  3117. 

Survey. — Ashtabula  Harbor,  Ohio,  3122. 

Harbor  LiNES.—Cleveland  Harbor,  Ohio,  3127 ;  Fairport  Harbor,  Ohio,  3130. 

APPENDIX  N  N. 
REPORT  OF  MAJ.  E.  H.  RUFP'NER,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  3135;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
3142;  Dunkirk  Harbor,  N.  Y.,  3143;  Buffalo  Harbor,  N.  Y.,  3146;  survey  and  plan 
for  extending  the  present  outer  breakwater  at  Buffalo,  N.  Y.,  to  Stony  Point,  3149; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  3162;  Niagara  River  from  Tona- 
wanda  to  Port  Day,  N.  Y.,  3166;  Wilson  Harbor,  N.  Y.,  3168;  Olcott  Harbor,  N.  Y., 
3171 ;  Oak  Orchard  Harbor,  N.  Y.,  3172. 

Examination.— Dunkirk  Harbor,  N.  Y.,  3173. 

Harbor  Lines. — Outer  harbor,  Buffalo,  N.  Y.,  3176;  Niagara  River  in  the  vicinity 
of  Ferry  street,  Buffalo,  N.  Y.,  3180. 

APPENDIX  O  O. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  3183;  harbor  at  Pultneyville,  N.  Y., 
3188;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3192;  harbor  at  Little  Sodus  Bav,  N.  Y., 
3198;  harbor  at  Oswego,  N.  Y.,  3204;  harbor  at  Sacketts  Harbor,  N.  Y.,  3221. 

SxAMiNATiON.^-Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  N.  Y.,3222. 

APPENDIX  P  P. 
REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  3227;  Ogdensbnrg  Harbor,  N.  Y.,  3229;  breakwater  at  Rouse  Point, 
Lake  Champlain,  N.  Y.,  3232;  (.ireat  Chazy  River,  N.  Y.,  3234;  Plattsburg  Harbor, 
N.  Y.,  3235;  Burlington  Harbor,  Vt.,  3236;  Otter  Creek,  Vt.,  3239;  Ticonderoga 
River,  N.  Y.,  3240;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3241. 

Bzaminations.— Waddington  Harbor,  N.  Y.,  3242;  Missisquoi  River,  Vt.,  3243. 
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APPENDIX  Q  Q. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvement.— Oakland  Harbor,  Cal.,  3247. 

Examinations.— Sanken  rocks  off  Fort  Point,  San  Francisco  Harbor,  Cal.,  3251; 
Mile  Rocks,  San  Francisco  Harbor,  Cal.,  3252 ;  Arch  Rock,  San  Francisco  Harbor, ' 
Cal.,  3253;  Noonday  Rocks,  San  Francisco  Harbor,  Cal.,  3254;  Blossom  Rock,  San 
Francisco  Harbor,  Cal.,  3256;  Two  Mission  Rocks,  San  Francisco  Harbor,  Cal., 
3257;  Shag  Rock,  San  Francisco  Harbor,  Cal.,  3258;  Anita  Rock,  San  Francisco 
Harbor,  Cal.,  3259;  Invincible  Rock,  Whiting  Rock,  and  Fifteen- foot  Rock,  known 
as  The  Brothers,  near  Point  San  Pablo,  San  Francisco  Bay,  Cal ,  3260. 

APPENDIX  E  R. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Napa  River,  Cal.,  3263;  Redwood  Creek,  Cal.,  San  Lnis  Obispo 
Harbor,  Cal.,  3265;  Wilmington  Harbor,  Cal.,  3268;  San  Diego  Harbor,  Cal.,  3278; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  3278. 

Examinations.— El  Moro  Harbor,  Cal.,  3278;  San  Rafael  Creek,  Cal.,  3281;  Saisun 
Creek,  Cal.,  3283;  Napa  River,  Cal.,  between  North  and  South  Vallejo,  3285. 

Hasbob  Lines.— Wilmington  Harbor,  Cal.,  3287. 

APPENDIX  S  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Impbovements.— San  Joaquin  River,  Cal.,  3291 ;  Mokelumne  River,  Cal.,  3297 ;  Sac- 
ramento and  Feather  rivers,  Cal.,  3299;  Petalnma  Creek,  Cal.,  3308;  Humboldt 
Harbor  and  Bay,  Cal.,  3310. 

Examinations  and  Surveys.— Feather  River,  Cal.,  above  Marysville,  3325;  Geor- 

glana  River,  Cal.,  3328;  Mendocino  Harbor,  Cal.,  3330;  American  River,  Cal.,  3335; 
Id  River  Branch  of  San  Joaquin  River,  Cal.,  3338;  Crescent  City  Harbor,  Cal..  3339. 

APPENDIX  T  T. 
REPORT  OP  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

iMPBOVEMEirrs. — Coc^nille River,  Oreg.,  3344:  Coquille  River,  Oreg.,  between  Coquille 
City  and  Myrtle  Point,  3348;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3357;  Har- 
bor at  Coos  Bay,  Oreff.  (dredging),  3367;  Umpqua  River,  Oreg.,  3369;  mouth  of 
Sinslaw  River,  Oreg.,  3372;  Yaquina  Bay,  Oree.,  3375;  Tillamook  Bay  and  Bar, 
Oreg.,  3382;  entrance  to  Nehalem  Bay,  Oreg.,  §386;  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  .3388;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  3391 ;  Columbia  River  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  3393;  Columbia  River  from 
Rock  Island  Rapids  to  Foster  Creek  Rapids,  Wash.,  3395;  Willapa  River  and  Har- 
bor, Wash.,  3399;  Grays  Harbor  and  Chehalis  River,  Wash.,  3405;  Chehalis  River, 
Wash.,  3413;  harbor  at  Olympia,  Wash.,  3416;  waterway  connecting  Puget  Sound 
with  Lakes  Union  and  Washington,  3422;  Everett  Harbor,  Wasb.,  3430;  Swinomish 
Slough,  Wash.,  3435;  Puget  Sound  and  its  tributary  waters,  Wash.,  3442. 

Examinations  and  Surveys. — Umpqua  River,  Oreg.,  from  Scottsburg  to  Elkton 
Rapids,  3448;  Yaquina  Bay,  Oreg.,  3450;  Quillayute  Harbor  and  River,  Wash., 
3452;  Clallam  Bay,  Wash.,  3456;  Puget  Sound,  Wash.,  from  Hoods  Canal  to 
North  Bay,  Wash.,  3466;  Bellinghara  Bay,  Wash.,  3472;  Okanogan  River,  Wash., 
3475:  Flathead  River,  Mont.,  and  Pend  d'Oreille  River,  Mont.,  3480;  North  River^ 
Wasn.,  3485;  Kootenai  River  above  Jennings,  Mont.,  3489;  Port  Orford,  Oreg., 
3491 ;  Cooe  River,  Oreg.,  3502 ;  Alsea River,  Oreg.,  3505 ;  Nestucca  River,  Oreg.,  3509; 
Nooksack  River.,  Wash.,  3511;  Kootenai  River,  Idaho,  3515;  Grays  Harbor  and  ita 
bar  entrance.  Wash.,  3517;  Columbia  River,  Wash.,  from  Rock  Island  Rapids  to 
the  Okanogan  River,  3534. 

Hakbob  Lines. — Puget  Sound,  at  Seattle  and  Ballard,  Wash., 3453;  Hoquiam  Harbor, 
Waflh.,  3547. 
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APPENDIX  U  IT. 

REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

Improvements. — Mouth  of  Columbia  River,  Oreg.  and  Wash.,  .3551;  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg.,  3561;  Columbia  River  between 
Vancouver,  Wasb.,  and  month  of  Willamette  River,  3566;  canal  at  the  Cascadeit, 
Columbia  River,  Oreg.,  3568;  Columbia  River  at  Three-mile  Rapids,  and  boat 
railway  from  The  Dalles  Rapids  to  Celilo  Falls,  3589;  Willamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  3591;  Cowlitz  River,  Wash.,  3594;  Yoan^s 
and  Klasquine  rivers,  3595;  gauging  waters  of  Columbia  RivtT.  Oreg.  and  Wash., 
3596. 

Examinations  and  Surveys. — Clatskanie  River,  Oreg.,  from  mouth  to  town  of 
Clat«kanie,  3596;  Tualiton  River,  Oreg.,  to  Hillsboro,  and  to  the  head  of  naviga- 
tion. 3598;  Lewis  River,  Wash.,  3600;  Yamhill  River,  Oreg.,  up  to  McMinnville, 
3602;  Columbia  River,  below  Tongue  Point,  by  way  of  the  Southern  Channel,  in 
front  of  Astoria,  Oreg.,  3605. 
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APPENDIX   W  W. 


ajfnjjal  report  of  the  mississippi  river  commission  for  the 
fiscal  tear  ending  june  so,  1s95, 

Army  Building, 
New  York  City,  July  1,  1895. 
Sib:  The  Miesissippi  River  Commissiou  beg  leave  to  submit  herewith 
their  annual  report  tor  the  fiscal  year  ending  June  30,  1895. 

APPBOPBIATIONS  AND  ALLOTMENTS. 

Tbe  appropriations  and  allotments  made  in  1894  were  as  follows: 

Rifier  and  haf:hor  oflt  of  August  i7,  1894,  specific  appropriations. 

NewMftdrid,  Mo $20,000 

Memphis,  Tenn.. 50,000 

Greennlle^  Misa 80,000 

Natchez  aud  Vidalia,  Miss,  and  La 80,000 

Atchalalaya  and  Red  rivers,  Louisiana 70, 000 

New  Orleans,  La 110,000 

^!som  appropriation  for  St.  Francis  River,  Arkansas  (to  be  expended  by 

Mississippi  River  Commission  at  Walnut  Bend ) 75, 000 

Sundry  civil  act  of  August  18,  1894. 

Mississippi  River  Commission 41,000 

fiiurveys,  gauges,  and  observations 97, 100 

Channel  works  (construction) 662, 400 

Plant 212,500 

Hzedges  and  dredging 150,000 

Levees.. 1,502,000 

Total...* 2,665,000 

The  appropriation  of  1895  has  been  allotted  as  follows: 

Sundry  civil  act  of  March  2,  1895. 

Mississippi  River  Commission $15, 000 

Surveys,  gauges,  and  observations 139,780 

Channel  works  (construction) 497, 000 

Plaint 60,000 

Dredges  and  dredging 350,000 

Levees : 1,600,220 

Unallotted 3,000 

-  Total 2,665,000 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

Secondary  triangulatian. — During  the  past  season  this  work  has  been 
extended  from  Prairie  du  Chien,  Wis.,  to  Trempealeau,  Wis.,  a  distance 
of  78  miles,  and  stone  line  bench  marks  have  been  placed  over  the  same 
section  of  river. 
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Topography  and  hydrography. — ^Tlie  regular  work  of  the  Mississippi 
Eiver  survey  has  been  carried  northward  from  Keithsburg,  111.,  to 
Davenport,  Iowa,  a  distance  of  65  iniles.  On  the  lower  river  a  low- 
water  survey  between  banks  was  made  during  the  fall  season  of  1894 
from  the  mouth  of  the  Arkansas  River  to  Vicksburg,  Miss.,  a  distance 
of  200  miles.  The  object  of  this  survey  was  by  comparison  with  earlier 
surveys  to  afford  means  of  determining  changes  in  river  section  due  to 
the  extensive  levee  construction  of  recent  years. 

Transailuvial  levels, — Cross  profiles  of  the  river  valley  above  Cairo 
have  been  in  progress.  Nineteen  have  been  run  at  distances  apart  of 
about  20  miles. 

Gauges.— The  records  of  31  gauges  on  the  Mississippi,  and  of  25  on 
the  tributaries,  have  been  received,  platted,  and  tabulated.  The  record 
for  1894  has  been  published.  All  the  gauges  maintained  by  the  Com- 
mission have  been  inspected,  repaired,  and  corrected  when  necessary. 

Jfap«.— Reduction  and  platting  of  notes  of  recent  surveys  has  been 
in  progress  during  the  year,  and  detail  charts,  scale  1  :  10000  from 
La  Grange,  Mo.,  to  Keithsburg,  111.,  as  also  Nos.  81  to  83  from  Head 
of  Passes  northward  have  been  completed.  Nos.  70  to  80,  inclusive, 
from  Donaldsonville,  La.,  southward  are  partially  completed. 

Of  the  inch-mile  sheets,  Nos.  114  to  118,  from  Quincy,  111.,  to  Keiths- 
burg, 111.,  and  No.  32,  vicinity  of  the  Passes,  have  been  completed. 

The  alluvial  map  of  the  valley  above  Cairo  has  been  begun  and  com- 
pleted to  the  mouth  of  the  Illinois,  and  partially  completed  to  Oqaawka, 
111.,  440  miles  above  Cairo. 

There  have  been  published  of  the  1  :  20,000  detail  charts  Nos.  132  to 
13(>,  which  includes  the  Des  Moines  Eapids;  also  chart  No.  83.  Eight 
more  of  these  charts  are  in  the  hands  of  the  printer. 

Of  the  inch  mile  series,  sheet  No.  114  has  been  published,  and  Nos. 
115  to  118  are  being  printed. 

Recent  discharge  observations  made  by  the  district  officers  have  been 
recomputed  and  published. 

During  the  current  season  it  is  proposed  to  continue  the  survey  of 
the  Upper  Mississippi  and  to  extend  the  low-water  survey  of  the  Lower 
Mississippi  from  Vicksburg  to  Donaldsonville. 

For  details  see  report  of  Capt.  George  A.  Zinn,  Corps  of  Engineers^ 
U.  S.  A.,  secretary  of  the  Commission.     (Appendix  4.) 

CONSTRUCTION. 
FIRST  DISTRICT  (CAIRO  TO  FOOT  OF  ISLAND  NO.  40,  220  MELES). 

District  officer,  Capt.  S.  W.  Eoessler,  Corps  of  Engineers,  TJ.  S.  A.,  to 
January  7, 1895;  since  that  date,  Capt.  G.  D.  Fitch,  Corps  of  Engineers, 
U.  S.  A. 

Columhtis,  Ky.j  21  miles  below  Cairo. — The  front  of  the  town  is  pro- 
tected from  caving  by  five  spur  dikes  of  brush  and  stone,  built  in  1889 
and  1890.  They  cover  2,200  feet  of  bank.  During  the  past  season  slight 
caving  has  occurred  between  the  spurs,  but  it  has  not  been  serious 
enough  to  require  attention. 

Hickmarij  Ky.y  36  miles  helow  Cairo. — Under  the  provisions  of  the 
last  river  and  harbor  act,  which  required  the  expenditure  at  this  place 
of  a  balance  of  a  former  appropriation,  the  revetment  in  front  of  Hick- 
man was  extended  downstream  630  feet,  and  the  work  of  previous  years 
was  repaired  and  strengthened.  No  further  work  is  thought  to  be 
necessary. 
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New  Madrid,  Mo.,  71  miles  below  Cairo. — The  protection  at  this 
locality  consists  of  a  brush  mattress  revetment  extending  downstream 
from  the  mouth  of  Bayou  St.  John.  Of  this  revetment  900  feet  had 
been  constructed  in  1893  and  1894,  and  725  feet  was  added  during  the 
past  season.  This  work  exhausted  the  special  appropriation  of  $20,000. 
Further  extension  of  the  work  will  be  needed  to  protect  the  whole  front 
of  the  town. 

Plum  Point  Reach,  147  to  186  miles  below  Cairo. — Work  on  this  reach 
extends  over  20  miles  of  river,  from  Canadian  Beach  to  the  foot  of  Bull- 
erton  Towhead. 

During  tbe  past  season  the  revetment  of  Ashport  Bend  was  com- 
pleted by  the  addition  of  1,380  feet  to  the  15,000  feet  already  con- 
structed. 

At  Bullerton  Towhead  the  new  revetment  in  course  of  construction 
at  date  of  last  report  was  completed,  5,349  linear  feet  of  bank  was  pro- 
tected in  addition  to  the  work  of  1893,  4,080  feet  in  length. 

The  revetment  constructed  some  years  since  at  Daniels  Point  has 
been  subjected  to  very  severe  strain  and  now  requires  extensive  repairs, 
especially  to  the  bank  above  low  wat^r.  Provision  has  been  made  for 
carrying  on  this  work  during  the  present  season,  and  also  for  extend- 
ing the  revetment  upstream  a  distance  of  5,000  feet. 

The  revetment  heretofore  constructed  in  Fletchers  Bend  was  partly 
continuous  and  partly  detached.  This  latter  portion,  which  was  experi- 
mental, has  failed  by  the  excessive  caving  between  the  detached  mat- 
tresses. A  series  of  short  stone  spurs  have  been  ordered  with  a  view 
to  checking  this  action. 

To  prevent  enlargement  of  the  channels  leading  into  Osceola  Chute,  a 
revetment  3,760  feet  long  will  be  constructed,  during  the  present  season, 
across  the  head  of  these  channels. 

The  dam  heretofore  built  across  the  Gold  Dust  Chute  settled  some- 
what during  the  high  water  of  1894,  and  two  breaks  occurred  as  well. 
These  were  repaired  and  the  dam  was  raised  nearly  to  its  original  level. 
It  will  probably  require  watching  and  more  or  less  repairs  for  several 
years. 

Levees. — These  all  lie  in  the  Lower  St.  Francis  levee  district.  Four 
miles  of  levee  were  built  from  near  Barfields  Lauding  northward  to 
meet  a  line  constructed  by  the  State  levee  board  from  the  Missouri- 
Arkansas  line  south.  The  percentage  retained  for  high  water  protec- 
tion was  used  in  assisting  to  close  tbe  Tyler  gap  near  the  State  line. 

Finally,  the  last  allotment  for  this  levee  district  is  being  expended  in 
carrying  the  main  line  of  levee  from  Stewarts  Landing,  Missouri,  south- 
ward. When  this  work  is  completed  there  will  be  a  continuous  line 
from  Point  Pleasant,  Mo.,  to  Deans  Island  in  Arkansas,  or  nearly  down 
to  Memphis.    For  details  see  report  of  Captain  Fitch.    (Appendix  5.) 

SECOND    DISTRICT    (FOOT    OF    ISLAND   NO.    40   TO    MOUTH    OF   WHITE 

RIVEE,   180  MILES). 

District  officer  same  as  for  first  district. 

Hopefield  Bend,  225  miles  below  Cairo, — Some  3  miles  of  the  shore  of 
this  bend,  from  Mound  City,  Ark.,  to  Hopefield  Point  opposite  Memphis, 
has  been  protected  by  revetment.  The  upper  portion  has  been  covered 
by  a  sand  bar,  but  the  lower  2  miles  is  subjected  to  a  very  heavy  strain, 
and  has  required  repairs  every  year.  During  the  last  season  this  work 
was  confined  mainly  to  paving  tbe  bank  near  low  water  with  stone. 

Memphis  Harbor,  230  miles  below  Cairo. — The  upper  portion  of  the 
river  front  of  Memphis  has  been  revetted  for  several  years,  but  in  the 
lower  portion  of  the  city  there  still  remained  an  unprotected  stretch  of 
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3,800  feet  between  the  Citizens  dikes  and  the  Bridge  Company^s  revet- 
ment. During  the  past  season  1,260  feet  of  this  gap  was  protected  by 
brnsh  mattresses  300  feet  wide. 

Wolf  i2ii?er.— The  special  appropriation  for  work  on  this  stream  has 
not  yet  been  expended.  It  is  proposed  to  devote  it  to  the  removal  of 
snags  and  other  obstructions,  and  to  dredging  from  the  month  of  the 
stream  up  as  far  as  the  available  funds  will  allow. 

Nonconnah  Rock. — This  rock  lies  in  the  channel  of  the  chute  of  Presi- 
dent's Island,  some  3  miles  below  Memphis,  and  is  much  in  the  way  of 
steamers.  It  was  partly  blasted  out  in  1893,  but  will  require  still  further 
work  for  its  entire  removal. 

Eelenaj  300  miles  below  Cairo. — Three  thousand  feet  of  the  river  bank 
in  front  of  the  lower  end  of  the  town  is  i)rotected  by  a  combination  of 
spur  dikes  and  mattress  revetment.  No  further  work  is  recommended 
at  present. 

LEVEES. 

In  the  Upper  Yazoo  levee  districts  20  miles  of  levee  has  been  raised 
and  enlarged  from  Commerce,  Miss.,  south.  To  the  north  of  Commerce 
15  miles  of  levee  is  being  raised  and  enlarged,  and  work  is  in  progress 
on  the  Moon  Lake  levee,  or  Delta  loop. 

On  the  right  bank  a  levee  6  miles  long  has  been  built  under  special 
appropriation  near  Walnut  Bend,  Ark.,  to  prevent  a  threatened  cut-off 
into  St.  Francis  River.  This  levee  will  ultimately  form  part  of  the  main 
line. 

In  the  upper  White  Biver  levee  district,  the  main  levee  line  has  been 
extended  four  miles  from  Modoc  Landing  south.  The  allotment  for  the 
coming  year  will  be  used  to  extend  this  levee  some  2  miles  farther,  and 
to  build  a  cross  line  at  the  head  of  the  system  near  Helena,  0.7  mile 
long. 

In  the  lower  White  Biver  levee  district,  the  Big  flenrico  levee  has 
been  enlarged  and  the  main  line  extended  north  about  3  miles.  During 
the  coming  year  the  Henrico  and  Laconia  levees  will  be  enlarged  and 
the  main  line  extended  northward  as  far  as  possible. 

DREDGES. 

The  experimental  dredge  constructed  by  the  Commission  was  worked 
during  the  last  season,  partly  under  the  direction  of  the  committee  on 
dredges  of  the  Commission,  and  partly  under  the  oificer  in  charge  of 
the  Mrst  and  second  districts.  After  some  preliminary  trials  near  St. 
Louis,  the  boat  worked  on  Cherokee  Bar  in  the  Lower  Mississippi,  and 
at  Devil's  Island  above  Cairo.  Full  details  of  these  experiments  are 
given  in  the  appendices.  The  Commission  was  sufficiently  well  satis- 
fled  to  order  another  dredge  of  considerably  greater  power  than  the 
first,  and  which  it  is  hoped  to  have  ready  for  work  this  season.  The 
experimental  dredge  is  being  remodeled  to  some  extent  and  prepared 
for  further  work. 

The  routine  work  of  local  surveys,  maintenance  of  gauges,  and  various 
observations  were  kept  up  during  the  year. 

For  details  of  operations  in  second  district  see  rei)ort  of  Captain 
Fitch.    (Appendix  5.) 

THIBD  DISTRICT   (MOUTH    OP  WHITE    RIVER.  TO  WARBSNTON,   HISa, 

220  MILES). 

District  officer,  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  TJ.  S.  A. 

Lake  Bolivar  Fronts  417  miles  below  Cairo. — The  revetment  along  this 
front,  4,250  feet  in  length,  was  built  in  1889  for  the  purpose  of  stopping 
a  severe  caving  of  the  bank  which  threatened  the  great  levee  across 
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the  head  of  Lake  Bolivar.  It  has  since  been  repaired  and  extended 
from  time  to  time,  but  has  required  no  attention  during  the  past  season. 
The  object  sought  in  its  construction  has  been  attained. 

Ashbrook  Neck^  446  miles  below  Cairo, — Eight  thousand  nine  hundred 
feet  of  revetment  covering  the  upper  side  of  this  narrow  neck  had  been 
constructed  prior  to  the  date  of  the  last  annual  report.  Its  object  was 
to  prevent  a  cut-off  through  the  neck,  which  seemed  imminent,  and 
which,  if  it  ever  occurs,  would  probably  involve  similar  cut-offs  at  other 
of  the  narrow  necks  which  form  such  a  striking  feature  of  this  portion 
of  the  river.  During  the  past  season  the  revetment  was  extended 
upstream  1,275  feet,  and  heavier  mats  were  used  than  heretofore.  Their 
width  was  280  feet.  In  addition  to  this  work,  a  pocket  mat  was 
sunk  in  the  eddy  which  has  formed  at  the  foot  of  the  revetment,  and 
advantage  w^s  taken  of  the  very  low  stage  of  water  to  extend  down 
the  stone  paving  of  the  upper  bank. 

Greenville  Harbor ^  478  miles  below  Cairo. — The  front  of  the  town  was 
originally  protected  by  a  series  of  brush  spurs.  Extensive  caving  in 
the  bend  above  destroyed  a  number  of  these  spurs  and  threatened  the 
entire  system,  as  well  as  the  town  itself,  with  destruction.  To  meet 
this  danger  the  protection  of  the  caving  bank  of  the  bend  was  deemed 
necessary,  and  has  been  carried  on  from  year  to  year  as  funds  have 
been  appropriated  for  the  purpose.  The  last  high  water  destroyed 
another  of  the  spurs  and  caused  so  much  damage  as  to  require  the  par- 
tial renewal  of  2,100  feet  of  revetment.  This  work  was  executed  during 
the  past  season.  With  the  balance  of  the  appropriation  the  revetment 
was  extended  upstream  1,020  feet,  and  the  stone  paving  was  repaired 
and  carried  down  to  the  low-water  line. 

Lake  Providence  Beach^  517  to  552  miles  below  Cairo, — Work  on  this 
reach  has  been  limited  of  late  years.  At  Louisiana  Bend,  at  the  head 
of  the  reach,  slight  repairs  were  made  during  the  season  to  the  revet- 
ment constructed  in  former  years. 

A  formidable  caving  having  developed  immediately  above  the  town 
of  Lake  Providence,  which  threatened  the  town  and  the  levee  across 
the  head  of  the  lake,  it  was  determined  to  revet  this  caving  bank  in 
the  usual  manner.  During  the  past  season  4,780  feet  of  revetment  was 
constructed.  The  lower  1,780  feet  was  280  feet  wide  and  of  construc- 
tion similar  to  the  style  heretofore  in  use  in  this  district;  the  upper 
3,000  feet  was  300  feet  wide,  and  built  of  brush  fascines,  a  style  of  con- 
struction which  had  given  great  satisfaction  in  the  iirst  district.  This 
work  will  be  cpntiuu^  during  the  present  season. 

Delta  Pointy  509  miles  below  Cairo, — This  point  is  protected  by  revet- 
ment constructed  at  various  times  between  1878  and  1884.  The  object 
has  been  to  prevent  its  further  recession  downstream,  which  would 
involve  a  corresponding  increase  in  the  distance  from  the  harbor  proper 
of  Vicksburg  to  the  channel  of  the  Mississippi.  The  holding  of  this 
point  has  been  considered  essential  to  any  scheme  for  the  improvement 
of  this  locality,  and  the  rQvetmeut  has  been  from  time  to  time  repaired 
as  necessity  required.    No  work  was  needed  during  the  past  season. 

LEVEES. 

The  third  district  embraces  the  Lower  Yazoo  and  the  Upper  and 
Middle  Tensas  levee  districts.  The  former  extends  from  the  Bolivar- 
Coahoma  county  line  in  Mississippi,  and  has  a  line  of  levees  190  miles 
long.  The  two  Tensas  districts  extend  from  the  Arkansas  River  to  a 
point  opposite  Warrenton,  Miss. 

To  protect  the  head  of  the  Tensas  system  a  levee  has  been  run  back 
from  the  Mississippi,  near  Arkansas  City,  to  high  ground  at  Amos 
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Bayou.  As  tbis  line  was  flanked  by  recent  floods,  further  work  was 
needed,  and  the  Commission  undertook  to  rebuild  tbe  lower  end  of  the 
old  levee  system  on  the  south  bank  of  the  Arkansas  River,  near  Red 
Fork,  Ark.  Four  miles  of  this  levee  were  built  during  the  past  season, 
and  an  extension  of  9  miles  to  Lake  Jefferson  is  contemplated  for  this 
season.  The  Amos  Bayou  levee  was  also  extended  6  miles  by  the  local 
authorities.  This  work,  in  connection  with  that  in  progress  on  the 
White  River  front,  will,  it  is  hoped,  be  suflBcient  for  the  purpose 
intended,  though  this  question  can  only  be  definitely  settled  by  actual 
experience. 

In  the  other  portions  of  the  upper  Tensas  levee  district,  in  the  lower 
Tensas,  and  the  lower  Yazoo  much  work  was  done  during  the  year  in 
repairing  and  reconstructing  existing  levees. 

The  total  yardage  was  4,226,884  cubic  yards,  distributed  as  follows: 
Lower  Yazoo,  1,326,265  cubic  yards;  upper  Tensas,  2,174,629  cubic 
yards;  middle  Tensas,  726,000  cubic  yards. 

Local  surveys,  low- water  discharge  measurements,  and  similar  rou- 
tine work  was  kept  up  during  the  year.  For  details  see  report  of  Cap- 
tain Townsend.    (Appendix  6.) 

FOURTH  DISTRICT  (WAREENTON,MISS.,  TO  HEAD  OF  PASSES,  484  MILES). 

Officers  in  charge,  Capt.  John  Millis,  Corps  of  Engineers,  U.  S.  A., 
to  October  31, 1894;  Maj.  James  B.  Quinn,  to  November  23, 1894;  Capt 
George  McC.  Derby,  to  date. 

Natchez.^  Miss.^  and  Vidaliaj  La.,  harbors,  700  miles  below  Cairo.— 
The  object  of  work  at  this  point  is  the  prevention  of  a  cut-off  across 
Cow-Pen  Neck,  which  threatens  the  destruction  of  the  harbors  before 
mentioned.  The  approved  project  contemplates  16,000  feet  of  revet- 
ment in  Giles  Bend  on  the  north  side  of  the  neck  and  the  construction 
of  a  spur  levee  along  the  axis  of  the  neck  to  i)revent  a  flow  across  it  at 
high  strtges  of  the  river.  The  total  estimate  is  $541,000.  The  amount 
first  appropriated,  $80,000,  not  being  deemed  sufficient  to  commence  so 
extensive  a  work  as  the  revetment  contemplated,  it  was  decided  to 
build  the  spur  levee  first.  Various  delays  occurred  in  getting  the  right 
of  way,  and  it  finally  became  necessary  tx)  procure  the  condemnation  of 
the  laud  required.  These  formalities  were  not  completed  until  Sep- 
tember 15, 1894,  and  since  then  the  levee  has  been  built.  Its  length  is 
19,500  feet  and  its  cost  was  $36,500.  Plant  and  stone  needed  for  the 
revetment  are  being  procured,  and  work  will  be  begun  this  season. 

Rectification  of  Red  and  Atchafalay a  rivers,  704  miles  beloic  Cairo, — 
Operations  at  this  locality  during  the  past  season  were  mainly  devoted 
to  keeping  open  the  channel  from  the  Mississippi  to  the  Red  Kiver 
during  the  low-water  season.  Some  repairs  were  needed  by  the  sills 
in  the  Atchafalaya  and  by  the  Red  River  dam.  These  were  exe- 
cuted. The  new  suction  dredge  built  by  the  Commission  began  work 
in  Old  River  on  June  5,  and  on  July  28  a  bucket  dredge  was  also 
assigned  to  the  same  duty.  Both  boats  worked  until  January  4,  when 
the  rising  river  enabled  operations  to  be  suspended.  The  estimated 
work  of  the  suction  dredge  during  the  season  was  265,000  and  of  the 
bucket  dredge  50,000  cubic  yards.  The  work  of  these  dredges,  aided 
by  the  unusually  favorable  conditions  attendant  on  the  absence  of  the 
ordinary  high  water,  enabled  a  channel  to  be  maintained  throughout 
the  season  in  spite  of  the  extraordinarily  low  stage  of  the  rivers.  This 
channel  was  narrow  and  irregular,  but  it  was  never  less  than  4^  feet 
in  depth,  and  navigation  was  not  interrupted. 
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Bayou  des  Glaises, — A  special  allotment  of  $2,500,  made  by  Congress 
for  work  on  this  stream,  was  expended  in  removing  snags,  logs,  lean- 
ing trees,  etc.,  for  a  length  of  39  miles  from  the  month  of  the  bayou. 

Kew  Orleans  Harbor, — The  work  of  bank  protection  heretofore  car 
ried  on  in  this  harbor  has  given  satisfaction  except  in  the  lower  part  of 
the  city,  in  the  third  municipal  district.  Here  the  spurs  seem  to  have 
been  located  too  far  apart,  and  the  bank  has  caved  between  them  to  a 
certain  extent.  It  has  in  consequence  been  decided  to  increase  the 
number  of  spurs  and  to  revet  portions  of  the  bank  between  them  with 
brush  mattresses  of  the  usual  type.  This  work  has  been  in  progress 
during  the  last  season,  744,000  square  feet  of  mattress  having  been 
sunk  between  the  old  spurs,  while  foundations  for  four  new  spurs  have 
been  laid. 

LEVEES. 

In  the  fourth  district  there  is  a  continuous  line  of  levees  on  the  right 
bank,  from  opposite  Warrenton,  Miss.,  to  the  Jump,  10  miles  above  the 
Head  of  the  Passes,  with  the  exception  of  a  gap  of  26  miles  above  the 
mouth  of  Bed  River.  The  total  length  of  river  frontage  is  442  miles. 
There  are  four  levee  districts  on  this  side  of  the  river  and  three  on  the 
other.  The  upx)er  one  on  the  left  bank  is  a  new  district,  which  includes 
the  small  basins  lying  between  the  bluffs  and  the  river  and  distributed 
along  the  stream  from  Vicksburg  to  Batcm  Rouge.  Below  this  latter 
place  the  levee  line  is  continuous  to  Fort  St.  Philip,  but  in  the  upper 
or  Homochitto  district  there  are,  as  yet,  only  a  few  detached  levees 
built  by  private  parties. 

During  the  past  year  work  has  been  carried  on  in  all  these  districts, 
except  the  one  last  mentioned,  and  has  consisted  in  repairing,  enlarging, 
and  reconstructing  existing  levees.  Not  including  the  work  involved 
in  small  repairs,  the  total  yardage  for  the  year  was  2,852,740  cubic 
yards. 

As  there  was  no  high  water,  there  were  no  crevasses,  and  the  season 
was  unusually  favorable  for  levee  work. 

Surveys  have  been  made  of  the  various  small  basins  composing  the 
Homochitto  district,  and  as  soon  as  the  proper  location  tor  levees  can 
be  determined  work  on  the  more  important  ones  will  be  begun. 

Routine  surveys,  gaugings,  etc.,  have  continued  throughout  the  year. 
For  details  see  report  of  Captain  Derby.    (Appendix  7.) 

The  river  and  harbor  act  of  July  13,  1892,  made  provision  for  the 
expenditure,  by  the  Secretary  of  War,  in  stated  parts  during  the  four 
years  beginning  July  1, 1892^,  of  $9,905,000  for  the  improvement  of  tlie 
Mississippi  River  and  the  building  of  levees,  according  to  the  plans 
and  specifications  of  the  Mississippi  River  Commission.  From  the 
sum  appropriated  by  Congress  for  each  of  these  years,  the  Commission 
has  allotted  $1,500,000  for  the  building  of  levees.  As  it  is  now  about 
to  enter  upon  the  fourth  and  last  year  of  this  continuing  appropriation, 
the  Commission  is  in  a  position  to  state  the  results  which  will  have 
been  accomplished  by  the  end  of  that  time,  on  June  30, 1896,  and  to 
give  an  opiniou  as  to  the  efficiency  of  this  method  of  appropriation  in 
its  application  to  the  improvement  of  the  Mississippi  River. 

The  levee  system  is  designed  to  supplement  the  height  of  the  river's 
natural  banks,  so  as  to  confine  the  flood  discharge,  with  the  intention 
of  deepening  the  bed  by  scour,  and  also  of  excluding  its  overflow  from 
the  fertile  alluvial  region  on  either  side. 

In  a  stream  of  the  vast  proportions  of  the  Mississippi  it  is  not  to  be 
expected  that  such  partial  treatment  as  it  has  yet  received  within  the 
past  ten  years,  in  the  building  of  levees,  would  have  showed  general 
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or  conclusive  results  in  the  deepening  of  its  bed.  Its  diunemsioiis^  as 
well  as  the  great  range  between  high  and  low  water,  the  frequent  and 
irregular  fluctuations  between  these  extremes,  and  also  the  unstable 
character  of  the  material  of  its  bed  and  banks,  and  the  consequent 
rapid  changes  in  its  course  and  regimen,  seriously  complicate  the  phe- 
nomena, and  render  extreme  care  necessary  in  assigning  causes  to  the 
observed  changes.  The  river  has  not  been  under  scientiitic  observation 
sufficiently  long  to  establish  such  definite  conclusions  as  have  been 
applied  to  the  navigable  rivers  of  Germany  and  Prance. 

The  observations  so  far  obtained  by  the  Commission  in  theproseeu- 
tion  of  its  work  and  surveys  generally  seem  to  indicate  that  the  process 
of  deepening  is  going  on  throughout  those  parts  of  the  river  where 
sufficient  progress  has  been  made  with  the  levees  to  cause  a  Substan- 
tial increase  of  the  flood  volume  discharged  between  them,  but  further 
observations  affe  required  to  establish  this  conclusion. 

In  a  discussion  of  this  subject  by  General  Comstock,  forming  part  of 
the  report  of  the  Commission  for  1893,  is  a  statement  of  the  results  as 
observed  at 'that  date.  In  papers  by  Lieutenant- Colonel  Suter  and  by 
Professor  Whiting,  wliich  accompany  this  report,  is  contained  evidence 
that  the  process  of  deepening,  as  the  result  of  levees,  is  steadily  going 
on.  In  connection  with  the  last  low  water  (1894)  it  was  observed  that 
18  of  the  21  gauges  from  the  mouth  of  the  Ohio  to  Cairo  showed  a 
lower  stage  than  was  ever  before  known,  while  on  no  one  of  the  numer- 
ous tributaries,  except  the  St.  Francis,  was  as  low  a  stage  reached  in 
that  year  as  had  been  previously  known,  as  is  shown  in  the  following 
tables: 


JA>oality. 


Gauges  on  Muaiuippi  River. 


Belmont 

Kew  Madrid 

Cottonwood  Point. . . 

Fulton 

Memphis 

Mbooiis  Landing 

Helena 

Sunflower  Landing. . 
Month  White  River. 

Arkansas  City 

Greenville 

Lake  Providence 

Vicksbnrg 

St.  Joseph 

Natchez 

Bed  River  Landing.. 

Bayou  Sara 

Baton  Rouge 

Plaquemine 

Donaldsonville 

College  Point 


GuugeB  on  tributaries  of  Mississippi  River. 


Pine  Blnff,  Arkansas  River 

Nashville,  Cumberland  River 

Beardstown,  Illinois  River 

Coles  Creek,  Missouri  River 

Cairo,  Ohio  River 

Monroe,  Ouachita  River 

Alexandria,  Red  River 

Railroad  Bridge,  St.  Francis  River. . 

Florence.  Tennessee  River 

Mount  Cannel,  Wabash  River 

Clarendon,  White  River 

Yaxoo  City,  Yazoo  River 


Low 

Low 

water  p 

toll 

est 
revioQs 

water  of 
1894. 

»4. 

Diflbr- 
ence. 

Height. 

Year. 

0.79 

L39 

1888 

-4).  60 

L87 

4.12 

1893 

-2.45 

-1.45 

-0.40 

1891 

-1.06 

l.ftl 

1.60 

1888 

0.21 

—1.40 

-0.95 

1872 

-«.« 

-7.24 

-2.60 

1803 

-4.64 

-2.23 

-0.18 

1888 

-2.06 

—0.34 

2.10 

1891 

-2.44 

2.«5 

0.00 

1872 

166 

-2.38 

0.30 

1887 

-166 

-1.01 

L85 

1887 

-186 

—4.25 

-3.85 

1872 

-0.40 

-5.31 

-3.91 

1887 

-L40 

-7.74 

-4.00 

1891 

-3.74 

LOO 

0.00 

1872 

LOO 

-0.25 

0.00 

1872 

-0.25 

-2.73 

-2.10 

1889 

-4).  63 

0.45 

0.90 

1877 

-0.45 

-0.94 

0.20 

1891 

-L14 

].00 

1.70 

1891 

-0.70 

—0.91 

0.00 

1891 

-0.91 

6.70 

4.70 

1887 

100 

—0.10 

-0.40 

1878 

0.30 

5.70 

0.00 

1887 

5.70 

72.50 

68.50 

4.00 

2.81 

-LOO 

1871 

3.81 

LOO 

0.10 

1887 

0.90 

-2.25 

0.80 

1881 

L45 

0.52 

0.04 

1888 

-0.48 

-0.10 

0.56 

1878 

0.M 

0.70 

-0.40 

1891 

0.30 

6.20 

4.07 

1887 

113 

-L90 

-4-30 

1876 

140 

NOTK.— Thoee  gauges  nearest  the  mouths  of  the  tributeries  are  taken. 
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In  order  to  ilhistratethis  importaut  fact  more  fully  the  following  table 
h?  giten.  It  Rhows  the  lowest  gauge  readings  for  tbe  years  1883  and 
18W  and  their  differences,  those  of  1894  being  the  lower.  The  gauges 
marked  thus*  are  those  in  the  vicinity  of  which  levee  building  has 
been  most  active,  and  the  relatively  greater  ditterences  between  the 
gauge  readings  of  the  two  years  at  these  poin  ts  indicates  the  depressions 
of  the  bed  which  have  followed  levee  construction. 

Tmhfc  of  lowest  gauge  readings,  1S8S  and  7S94. 


Gung^B. 


Oiiro 

BelQMBt 

NewHadTMl. 
Cottonwood  . 

FultoD 

Henipbis 


Heiena- 

Sanfiower* 

Moatb  White  River  . 

Arkansas  City  * 

GreenTiUe* 

Lake  ProTidenco- 

Vicksbuiff- 

StJooepb* 

Natcbea*.,. 

Bed  River  Linding*  . 

B^jouSara* 

Baton  Rouge* 

Piaqtiemine* 

DonaldaonTiUe 

College  Point- 

Camrilton- 

Fort  Jackaon 


Low  water. 
1883.        1894. 


4.7 
4.6 
4.7 
1.0 
4.7 
1.9 
2.4 
S.4 
5.3 
6.8 
4.2 
5.6 
4.2 
2.9 
4.2 
4.9 
4.0 


3.1  I 
4.5 


L5 
0.5 


2.8 

0.8 

4.7 
-1.4 

1.8 
—L4 
-7.2 
-2.2 
—0.3 

2.6 
—2.4 
-LO 
—4.2 
-5.3 
-7.7 

1.0 
—0.2 
-2.7 

0.4 
-0.9 

1.0 
—0.9 

0.0 

0.3 


Differ- 
ence. 


-1.9 

-  3.H 
0.0 

-2.4 
-2.9 

-  y.j 

-9.6 
-8.6 
-5.6 

-  4.2 
-6.6 
-6.6 
-8.4 
-8.2 
-11.9 
-3.9 

-  4.2 


2.7 
■2.4 


2.4 
0.5 


It  is  also  observed,  as  was  stated  in  the  report  of  the  Commission  for 
1803,  that  tbe  known  increase  of  flood  discharge  caused  by  the  improve- 
ment of  the  levees  requires,  after  making  allowance  for  the  increase  of 
velocity,  a  greater  increase  of  sectional  area  than  is  gained  by  the  ele- 
vation of  the  flood  surface. 

With  the  view  of  securing  the  most  definite  information  on  the  sub- 
ject of  bed  enlargement,  all  important  in  its  bearing  on  tbe  improve- 
ment of  the  river,  the  Commission  has  caused  to  be  made  during  the 
past  year  a  resurvey  of  that  part  of  the  river  bed  along  which  the 
greatest  progress  has  been  made  in  levee  building,  viz.,  the  200  miles 
between  the  month  of  the  Arkansas  Biver  and  Vicksburg.  This  has 
heen  done  with  great  care  and  fullness,  with  cross  sections  about  200 
meters  apart 

Although  the  time  which  has  elapsed  between  the  first  survey  of  this 
part  of  the  river,  in  1882,  or  between  the  commencement  of  active  levee 
bailding:,  in  1884,  and  the  date  of  this  last  survey  is  not  as  long  as  is 
desirable,  still  it  is  expected,  from  the  great  progress  made  in  the  levees 
and  the  extent  of  river  included  in  the  survey,  that  extremely  valuable 
results  bearing  on  this  question  will  be  reached. 

Concerning  the  results  of  levees  in  excluding  overflow  from  the  rich 
lands  on  either  side  of  the  river  the  conclusions  are  more  definite,  and 
safflciently  so  to  justify  the  claim  of  the  success  of  the  levee  system. 

It  may  be  well  to  precede  a  statement  of  these  results  by  a  short 
description  of  the  alluvial  region  to  be  protected.  This  is  divided  by 
natnral  features  which  prevent  the  overflow  of  one  from  invading  any 
other  into  seven  great  basins,  as  follows:  (1)  The  St.  Francis,  on  the 
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west  bank,  extendiug  from  Cape  (iirardeau  to  Ilelena,  with  a  river 
frontage  of  353  miles  and  an  area  of  6,706  square  miles;  (2)  the  Yazoo, 
on  the  east  bank,  extending  from  the  Memphis  Blufls  to  the  mouth  of 
the  Yazoo  River,  with  a  front  of  358  miles  and  an  area  of  6,648  miles; 
(3)  the  White  River,  on  the  west  bank,  extending  from  Helena  to  the 
mouth  of  White  River,  with  a  front  of  87  miles  and  an  area  of  950 
square  miles;  (4)  the  Tensas,  on  the  west  bank,  extending  from  the 
mouth  of  the  Arkansas  to  the  Red  River,  with  a  frontage  of  348  miles 
and  an  area  of  5,260  square  miles;  (5)  the  Atchafalaya,  on  the  west 
bank,  extending  from  the  Red  River  to  Bayou  Lafourche,  with  122  miles 
of  frontage  and  an  area  of  6,195  square  miles;  (6)  the  Pontchartrain, 
en  the  east  bank,  extending  from  Baton  Rouge  to  the  Head  of  the 
Passes,  with  a  front  of  226  miles  and  an  area  of  2,001  square  miles,  and 
(7)  the  Lafourche,  on  the  west  bank,  extending  from  Bayou  Lafourche 
to  the  Head  of  tlie  Passes,  with  a  river  front  of  174  miles  and  an  area 
of  2,024  square  miles.  The  aggregate  is  29,790  square  miles, or  19,656,000 
acres. 

There  are  other  smaller  basins,  which,  as  they  allow  but  a  small  escape 
of  iiood  water  and  are  not  of  importance  with  a  view  to  their  reclama- 
tion, will  not  be  further  mentioned. 

The  alluvial  land  of  these  several  basins  is  distributed  among  the 
riparian  States  as  follows:  In  Missouri  there  are  2,874  square  miles, 
or  one- third  more  than  the  State  of  Delaware;  in  Arkansas  there 
are  4,652  square  miles,  or  the  area  of  the  State  of  Connecticut;  in 
Mississippi  there  are  6,926  square  miles,  equal  to  all  the  cultivatable 
land  in  Egypt  or  the  entire  Hawaiian  Islands,  and  in  Louisiana  14,695 
square  miles,  or  15  i)er  cent  more  than  the  entire  area  of  Holland. 

The  aggregate  area  in  Illinois,  Kentucky,  and  Tennessee  is  643 
square  miles.  Tlie  entire  area  of  29,790  square  miles  is  equal  to  that 
of  New  England,  excepting  the  State  of  Maine. 

In  all  of  these  basins  more  or  less  progress  was  made  in  levee 
building  before  the  war  of  the  rebellion,  mostly  by  riparian  owners,  and 
particularly  in  the  lower  basins.  Below  the  Arkansas  River,  on  the 
west  bank,  and  Memphis,  on  the  east,  the  lines  were  nearly  continuous, 
-  but  of  such  insufficient  grade  and  section  that  numerous  crevasses 
occurred  whenever  the  flood  was  of  average  height.  During  this  war, 
by  neglect  and  flood  and  for  military  reasons,  the  destruction  of  levees 
was  very  great. 

The  present  standard  of  levee  building  on  the  Mississippi  River  is 
generally  a  grade  of  3  feet  above  the  highest  flood.  In  some  locations 
of  si)ecial  exposure  a  higher  grade  has  been  used,  while  in  others  this 
has  not  been  attained  by  half  tk  foot  or  perhaps  more.  The  slopes  are 
generally  1  on  3,  but  are  frequently  built  flatter  in  dangerous  localities 
and  in  many  cases  where  the  height  exceeds  12  feet  a  banquette  of 
20  feet  or  more  in  width  is  added  on  the  laud  side.  The  levees  are 
covered  with  a  tenacious  sod  of  Bermuda  grass. 

This  grade  has  been  established  tentatively  as  the  highest  that  up 
to  the  present  time  the  combined  resources  of  the  General  Government 
and  the  riparian  States  could  attain.  Experience  has  not  yet  been 
sufficient  to  justify  a  prediction  as  to  the  exact  height  which  will  be 
necessary  when  no  escape  of  flood  water  as  overflow  is  permitted. 
Therefore  it  is  not  claimed  that  a  grade  of  3  feet  above  the  highest 
previous  flood  is  final  or  even  sufficient  at  present  and  on  all  parts  of 
the  river  for  the  emergency  of  the  very  greatest  flood,  as  that  of  1882; 
but  it  is  believed  that  it  will  restrain  sucli  large  floods  as  those  of  the 
years  1891, 1892,  and  1893,  which  on  many  parts  of  the  river  exceeded 
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any  heights  previously  known.  As  more  complete  and  more  extended 
control  is  imposed  on  the  floods  it  will  doubtless  require  raising  in  cer- 
tain localities. 

By  this  coiirBe  of  making  the  improvement  partial  but  general  and 
uniform  throughout  the  leveed  basins,  with  the  intention  of  raising 
them  to  a  final  grade  and  extending  them  throughout  all  the  basins  as 
the  opportunity  occurs  and  the  necessity  is  developed,  it  is  thought 
that  the  greatest  and  most  economical  results  have  been  accomplished, 
particularly  in  protecting  from  overflow  large  interests  already  estab- 
lished and  by  securing  the  cordial  cooperation  of  those  riparian  States 
having  strong  and  active  levee  Organizations. 

The  general  condition  of  the  levee  system,  as  it  will  stand  at  the  end 
of  the  fiscal  year  1895-96,  may  be  described  as  follows: 

There  will  be  a  continuous  levee  protecting  the  lower  part  of  the  St. 
Francis  Basin,  extending  from  the  highland  below  New  Madrid  dowu 
108  miles  to  Pecan  Point.  Also,  a  levee  extending  from  Horn  Lake, 
below  Memphis,  to  near  the  mouth  of  the  Yazoo  Kiver,  a  distance  of 
325  miles,  protecting  the  entire  Yazoo  Basin,  and  a  line  77  miles  long, 
from  Helena  to  Scrubgrass  Bend,  protecting  the  White  Eiver  Basin. 
The  Tensas  Basin  wiU  be  protected  by  a  levee  line  about  320  miles  long, 
extending  from  the  lower  point  of  the  highland  on  the  south  bank  of 
the  Arkansas  to  near  the  mouth  of  Bed  Kiver.  Below  Bed  Biver,  on 
the  west  bank,  the  levees  will  be  continuous  to  the  Jump,  a  distance  of 
282  miles,  protecting  the  Atchafalaya  and  Lafourche  basins,  while  on 
the  east  bank  they  begin  at  Baton  Kouge  and  extend  continuously  to 
Fort  St.  Philip,  a  distance  of  205  miles,  protecting  the  Pontchartrain 
and  Lake  Borgne  basins. 

It  may  be  confidently  stated  that  by  the  end  of  the  fiscal  year  begin- 
ning July  1, 1895,  all  these  lines  will  be  continuous  and  very  nearly  if 
not  absolutely  of  standard  grade  and  dimensions. 

The  table  below  shows  the  amount  of  expenditure  and  of  levee  yard- 
age which  will  have  been  built  during  the  four  years  of  continuing 
appropriation  from  July  1, 1892,  to  June  30,  1896,  both  by  the  General 
GovemDDent  and  by  the  riparian  States.  This  table  is  necessarily 
approximate,  as  it  involves  an  estimate  for  a  future  year,  and  as  the 
estunates  for  the  past,  for  the  United  States  and  for  State  work,  can  not 
be  made  on  the  same  basis,  as  is  hereafter  explained: 


MiftBoari. 


Y«"»-  ^".s«:" 


Arkausas. 


Jtaras.   |     ^^^^^ 


Misflissippi. 


YanU. 


Louisiana. 


Expendi-        Yards 
ture.      I      ^  "*^^' 


Expendi- 
ture. 


United  StatM. . . . '      6J3, 000     $88,  OOO'  9, 986, 000  $1, 895,  OOOJ  6, 293, 000  $1, 050, 000     12, 368, 000  $2. 967. 000 
KiparianSUtes..'  1,387,000!    208.000:  2,071,000'      355, OOOi  6, 109, 000     1,112,000     21,566,000  3.874,000 

I  I  I  I  !  ■'  ' 


There  will  probably  be  some  balances  left  in  the  expenditure  as  given 
in  the  table  for  the  United  States.  All  engineering  and  contingent 
expenses  are  included  except  the  rights  of  way,  which  have  in  all  cases 
been  furnished  to  the  United  States  by  the  respective  States. 

In  Mississippi  engineering  and  contingent  expenses  and  rights^of 
way  are  not  included  in  the  expenditure,  but  only  the  aggregate  sum 
of  the  various  contracts. 

In  Louisiana  engineering  and  contingent  expenses  have  been  included 
for  only  two  of  the  four  years  considered.  Of  the  yardage  built  by  this 
State  about  1,157,000,  at  a  cost  of  8185,000,  was  placed  in  the  State  of 
Arkansas  to  secure  the  head  of  the  Tensas  Basin. 
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With  these  limitations  it  is  believed  that  the  table  is  useful  in  show- 
ing the  magnitude  of  the  work,  the  great  progress  made,  and  the  full 
and  liberal  cooperation  which  has  existed  between  the  General  Gov- 
ernment and  the  severpl  States  interested. 

The  steady  and  rapid  progress  made  and  the  increasing  low  rates 
which  have  been  obtained  are  largely  due  to  the  confidence  which  has 
beer  given  and  the  foresight  which  has  been  made  possible  by  the 
system  of  appropriation  which  has  prevailed  since  June  30,  1892. 

The  most  notable  difference  is  that  this  method  admits  of  the  prose- 
cution of  the  work  during  the  dryer  and  more  favorable  seasons  of  the 
year,  whereas  an  appropriation  in  August,  as  is  usual  under  the  exigen- 
cies of  legislation,  forces  it  into  the  cold  and  rainy  autumnal  and  winter 
weather. 

The  progressive  reduction  of  rates  attributable  to  this  and  other 
causes  is  well  shown  in  a  tabulation  of  prices  in  the  third  district  for 
the  four  years,  which  is  herewith  submitted: 

Average  cost  of  levee  construction  in  third  districtf  improving  MisHssippi  River,  1890-1895' 


Difltrict. 


Lower  Tasoo. . 
Upper  Tensas. 
Middle  Tensas 

Total.... 


From  June  30,  IH90,  to  June  30, 1692.  From  J  uneSO,  1892.  to'june  30. 1893. 

1                        Average 

Yardage.  1       Cost.        prieeper;   Yardage. 

i                         .vanl.     1 

Cost. 

Average 
prieeper 

Cubicyardy                          Cents.     CuUeyards. 

979,145  $219,014.81             22.4           793.365  $188, 526. 96 
935,844,177,596  20             19.0       1,202,884     248,802.65 
695. 159  !  154, 159. 47            22. 7          460, 267  ,    85, 706. 21 

CenU. 
21.2 

ao.6 

18.6 

2, 610, 148  i  550. 770. 48  >          21. 1  !    2, 456. 516     503, 035. 82 

20.4 

District. 


i  From  JuneSO  1893,  to  Juno  30, 1894.   From  JuneSO,  1894,  to  JaneSO,  1895. 

i 

.   Yanlago. 


Cost. 


Average 

price  per 

yard. 


Yardage. 


Cost. 


\Cubicyards.\ 

Lower  Yazoo I        785.642  $137,449.50 

UpperTensaa 1,468,184  i  241,692.37 

Middle  Tensaa |       673,632     109,209.91 


Total I    2,927,45>^     488.351.78 


CenU. 

17.5 
16.5 
16.2 


Cuine  yards. 

1, 326, 255 

2,247,898 

708, 211 


1148.422.64 
263,183.93 
90, 178. 14 


16.7  I    4,282,364  |  501,784.71 


Averagt> 
prieeper 


yan 


CenU. 
11.2 
11.7 
12.7 


U.7 


From  the  allotment  of  the  fiscal  year  ending  June  30, 1896, 1  have  just  placed  under 
contract  680,000  cubic  yards,  at  an  average  cost  of  8.8  cents  per  cubic  yard. 

A  eontinuance  of  the  system  of  makiug  appropriations  above  alluded 
to  is  earnestly  recommended. 

DREDGING. 

As  stated  in  the  last  annual  report  of  the  Mississippi  River  Commis- 
sion, the  experimental  dredge,  which  had  been  ordered  with  the  view  of 
determining  the  feasibility  of  keeping  the  Mississippi  River  below  Cairo 
open  for  navigation  by  dredging  channels  through  the  bars,  was  com- 
pleted in  the  fall  of  1894. 

The  plan  originally  had  been  to  construct  a  dredge  with  two  pumps 
at  the  bow,  which  could  be  operated  simultaneously  and  discharge  the 
dredged  material  through  two  lines  of  floating  pipes  attached  to  the 
stern  of  the  dredge. 

It  was  proposed  to  use  the  Reynolds  screw  pump,  which  had  given 
excellent  results  both  as  to  capacity  and  economy  in  pumping  water 


..^ 
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from  Lake  Michigan  into  the  Milwaukee  River,  and  seemed  to  be  par- 
ticularly well  adapted  for  dredging  purposes  from  the  absence  of  bends 
or  curves  in  the  line  of  flow.  But  as  this  style  of  pump  had  not  yet 
been  tested  in  actual  dredging,  and  as  the  Edwards  centrifugal  pump 
had  been  used  so  very  successfully  ixi  dredging  Gedneys  Channel  in 
New  York  Harbor,  it  was  considered  advisable  to  put  one  pump  of 
each  kiud  on  the  dredge  boat.  The  two  pumps  could  not  be  worked 
simultaneously  and  this  reduced  the  capacity  of  the  dredge  by  one  half, 
but  it  gave  an  opportunity  to  test  the  two  different  modes  of  introduc- 
ing the  material  into  the  suction  pipes;  the  one  recommended  for  the 
Reynolds  pump  consisting  in  using  water  jets  for  scouring  the  sand  in 
iront  of  the  suction  pipe,  while  the  Edwards  pump  had  an  attachment 
called  a  drag  fixed  at  the  end  of  the  suction  pipe  which  scooped  the 
sand  from  the  bottom. 

This  change  furthermore  reduced  the  cost  of  the  dredge  plant  by 
requiring  only  about  half  the  steam  power  and  only  one  line  of  floating 
pipe. 

The  experimental  dredge  as  constructed  may  be  briefly  described  as 
follows: 

The  hull  of  the  dredge  is  rectangular  in  shape,  140  feet  long,  36  feet 
beam,  and  8  feet  depth  of  hold.  Its  draft  is  4  feet.  Two  longitudinal 
bulkheads,  extending  from  stem  to  stern,  divide  it  into  three  compart- 
ments of  about  equal  width,  while  three  transverse  bulkheads  divide 
its  length  into  four  sections  30  to  40  feet  long.  The  central  compart- 
ment was  left  opeil  at  the  bottom  at  the  bow  and  stern  forming  two 
wells  in  which  the  suction  pipes  were  placed.  That  of  the  Reynolds 
pump  in  the  bow  and  that  of  the  Edwards  pump  in  the  stern.  The 
Reynolds  pump  was  placed  in  th^  compartment  next  to  the  front  well 
and  as  low  in  the  hull  as  practicable  to  reduce  to  a  minimum  the  eleva^- 
lion  to  which  the  sand  and  water  would  have  to  bo  lifted.  The  engine 
for  driving  it  was  placed  close  to  the  pump.  The  suction  pipe,  28  feet 
in  length,  is  made  entirely  of  iron  and  is  held  near  its  upper  end  by  a 
4-inch  steel  pin,  around  which  it  revolves  in  a  vertical  plane  so  as  to 
allow  its  lower  end  to  be  lowered  to  a  depth  of  12  feet  below  the  water 
surface  or  raised  above  it. 

The  suction  pipe  terminates  in  a  suction  chamber  7  feet  0  inches  in 
width,  with  gratings  over  the  openings  at  the  front  and  at  the  bottom 
for  the  admission  of  sand  and  water.  A  special  valve  operated  from 
the  deck  regulates  the  quantity  of  water  admitted  to  the  chamber.  To 
scour  the  sand  in  front  of  the  suction  head,  six  jets  of  water,  with 
2J-inch  nozzles,  issue  from  the  suction  head,  loosen  the  sand,  and  bring 
it,  well  mixed  with  water,  under  the  influence  of  the  suction  of  the 
pump. 

A  special  punip,  with  a  capacity  of  10  cubic  feet  of  water  per  second 
under  a  pressure  equal  to  a  head  of  25  feet,  furnishes  the  water  for  the 
jets.  It  is  placed  with  its  engine  in  the  same  compartment  with  the 
Reynolds  dredge  pump.  It  takes  the  supply  of  water  from  the  side  of 
the  dredge,  delivers  it  through  a  15-inch  pipe,  thence  through  two 
8-inch  pipes  to  the  pressure  head  placed  on  top  of  the  suction  head  out 
of  which  issue  the  six  jet  pipes. 

After  being  raised  through  the  suction  pipe  the  mixture  of  sand  and 
water  is  forced  through  a  pii)e  laid  in  the  starboard  longitudinal  com- 
partment of  the  hull  and  through  the  stern.  It  carries  on  its  outer 
end  a  6-foot  flesable  rubber  hose,  to  which  the  floating  pipe  may  be 
attached.  The  floating  pipe  delivers  the  material  at  a  distance,  depend- 
ing on  the  length  of  the  pipe. 
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The  Edwards  pump  aiid  engine  were  placed  at  some  distance  from 
the  after  well  and  was  connected  by  a  pipe  with  the  suction  pipe.  The 
latter  is  partly  of  iron,  but  had  at  its  upper  end  a  17-foot  hose,  which 
permits  it  to  bend  sufiSciently  to  be  raised  and  lowered  in  the  same  way 
as  the  forward  suction  pipe.  At  its  lower  (downstream)  end  the  suc- 
tion pipe  was  provided  with  the  drag,  which  is  a  casting  bent  upstream 
and  around  the  inlet  of  the  suction  pipe,  by  which  the  nwiaiiiil  was 
scraped  from  the  bottom  and  delivered  into  the  suction  pipe. 

This  pump  discharges  at  right  angles  to  the  axis  of  the  dredge  into 
a  pipe  laid  in  the  port  compartment  and  thence  through  the  stern, 
where  the  floating  pipe  could  be  attached  as  before  described  for  the 
Reynolds  pump. 

The  diameter  of  the  suction  pipes  (except  the  suction  heads  at  their 
ends)  and  of  the  discharge  pipes  of  the  dredge  pumps  is  in  all  cases 
30  inches. 

Hoisting  apparatus  was  provided  for  raising  and  lowering  the  suc- 
tion pipes.  The  suction  pipe  of  the  Reynolds  pump  can  be  held  securely 
at  any  depth  less  than  12  feet. 

Steam  for  the  various  engines,  driving  pumps,  hoisting  apparatus, 
etc.,  is  furnished  by  four  steel  boilers  34  inches  in  diameter  and  28  feet 
long,  placed  on  deck  over  the  outside  forward  compartments.  The 
dredge  while  operating  is  in  both  cases  to  move  upstream. 

The  30-inch  floating  pipe  for  carrying  away  the  dredged  material  was 
to  be  made  up  of  sections  of  pipe  about  33  feet  long  and  connected 
together  by  rubber  joints  of  the  same  diameter  as  the  pipe. 

Each  pipe  is  kept  afloat  by  two  air  chambers  formed  by  curved  plates 
of  iron  connected  by  a  flat  plate  on  top  0  feet  wide,  at  a  height  of 
about  8  inclies  above  the  floating  pipe.  These  air  chambers  extend  the 
whole  length  of  the  pipe  to  within  1  foot  of  each  end,  where  they  are 
closed  by  iron  plates.  The  strain  on  the  rubber  joint  is  relieved  by  iron 
bars  projecting  from  the  ends  of  the  sections  and  connected  by  pius. 
The  dimensions  of  the  air  chambers  are  so  arranged  that  when  the  dis- 
charge pipe  carries  10  per  cent  of  sand  its  top  floats  even  with  the 
surface  of  the  water.  It  was  assumed  that  10  per  cent  of  sand  was 
the  maximum  admissible,  but  there  is  sufiicient  buoyancy  provided  that 
even  if  the  percentage  should  rise  to  50  the  pipe  would  still  be  kept 
afloat.  A  plank  walk  is  laid  along  the  center  of  the  pipe  line  for  the 
convenience  of  the  workmen.  The  air  chambers  are  divided  into  six 
compartments,  to  provide  against  their  sinking  from  accidental  injury. 
These  pipes  have  the  advantage  of  exposing  but  little  surface  to  the 
wind  while  in  use  and  of  having  a  low  center  of  gravity  and  conse- 
quently considerable  stability.  On  account  of  the  expense  of  their 
construction  a  cheaper  plan  was  afterwards  devised  in  which  the  dis- 
charge pipe  {ind  two  cylindrical  chamberH  were  held  together  by  cast- 
steel  saddles. 

To  move  the  dredge  upstream  while  at  work  two  steel  cables  are 
attached  to  two  iron  piles  set  about  600  feet  upstream  from  the  dredge 
and  wound  around  the  drums  of  two  hoisting  engines  placed  in  the 
bow.  The  drums  are  operated  at  the  proper  speed  to  keep  the  suction 
head  always  against  the  material  to  be  moved. 

It  was  feared  that  ordinary  anchors  would  not  take  sufficient  hold  in 
the  sand  to  stand  the  pull  on  the  cables,  but  might  drag.  It  was 
therefore  concluded  to  use  for  anchors  cast-iron  piles  sunk  15  or  18  feet 
into  the  sand  bottom  by  the  water  jet,  the  water  being  carried  through 
the  pile  itself.  The  wire  cables  are  attached  to  the  piles  by  chains 
fastened  to  clamps  around  the  piles.    These  clamps  are  fastened  before 
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the  pile  is  driven,  so  that  when  the  pile  ia  down  the  clamp  is  even  with 
the  bottom,  thus  bringing  the  strain  of  the  cable  as  near  the  point  of 
support  as  possible. 

For  keeping  the  dredge  in  line  while  going  upstream  smaller  piles  (6 
inches  in  diameter)  are  set  at  some  distance  from  the  dredge  on  either 
side,  according  to  the  set  of  the  current  or  the  direction  of  the  wind. 
Hemp  ropes  of  equal  length  hold  the  dredge  to  the  side  piles. 

To  determine  by  actual  measurement  the  quantity  of  sand  and  wat^r 
delivered  by  the  pumps  a  tank  holding  about  500  cubic  feet  was  placed 
on  the  stern  and  so  arranged  that  when  full  the  discharge  could  be 
turned  into  the  river.  Although  the  tank  was  very  small  it  was  still 
hoped  that  an  accurate  result  could  be  obtained  by  arranging  for  an 
instantaneous  change  of  the  current. 

It  is  of  the  highest  importance  that  the  percentage  of  sand  should  be 
as  uniform  as  x)ossibIe  when  delivered  to  the  pumps.  It  was  assumed 
that  10  per  cent  of  sand  could  be  safely  carried  and  delivered  through 
a  long  line  of  discharge  pipe. 

Knowing  the  depth  of  the  cut  to  be  made  at  any  particular  place,  it 
is  easy  to  calculate  the  speed  at  which  the  dredge  should  be  moved  to 
make  a  clean  cut  and  keep  the  pumps  in  such  continuous  and  uniform 
motion  as  to  furnish  the  percentage  of  sand  required.  Tables  can 
readily  be  made  to  give  the  speed  required  for  various  depths  of  cut. 

Another  safeguard  against  overloading  the  pipes  was  provided  by 
placing  a  gauge  in  the  discharge  pipe  which  at  any  moment  would 
show  the  percentage  of  sand  passing  that  point. 

To  ascertain  approximately  the  velocity  of  the  water  in  the  pipe  a 
velocimeter  was  provided. 

Some  preliminary  experiments  were  made  at  St.  Louis  to  ascertain 
the  efficiency  of  the  pumps  and  other  machinery  and  the  best  method 
of  manipulating  them,  which  were  continued  after  the  dredge  was 
turned  into  winter  quarters  at  Memphis. 

The  contracts  required  that  the  pumps  should  deliver  50  cubic  feet  of 
water  per  second. 

The  Eeynolds  pump*  did  not  quite  come  up  to  the  required  capacity 
at  first,  but  after  some  improvements  had  been  made  by  the  manufac- 
turers it  fulfilled  the  contract  requirements.  The  engine  for  this  pump 
proved  to  be  entirely  too  light  for  the  work  it  had  to  do. 

The  Edwards  pump,  after  a  few  days'  operation,  largely  exceeded  the 
promised  capacity. 

The  discharge  pipe  showed  a  tendency  to  double  or  kink.  This  was 
attributed  to  the  reaction  of  the  escaping  water,  but  was  afterwards 
found  to  be  due  to  the  centrifugal  force  of  the  moving  water  acting  at 
the  flexible  rubber  joints.  It  was  entirely  done  away  with  by  attaching 
a  baffle  plate  across  the  mouth  of  the  pipe  line,  about  4  feet  from  it  and 
at  right  angles  to  it. 

Some  trouble  was  also  encountered  from  the  fact  that  the  pipe  line 
occasionally  became  overcharged  with  sand  so  as  to  even  cause,  in  a 
few  cases,  the  sinking  of  the  pipes.  This  was  due  to  the  difficulty  of 
regulating  the  amount  of  sand  taken  in  by  the  drag,  and  also  to  the 
neghgence  of  the  workmen,  who  failed  to  report  the  gradual  sinking  of 
the  pipe. 

The  weighing  apparatus  for  determining  the  percentage  of  sand  car- 
ried had  not  then  been  gotten  into  complete  working  order. 

The  Eeynolds  jet  pump  had  to  be  entirely  rebuilt  before  it  would 
deliver  water  for  the  jets  of  sufficient  quantity  and  pressure  to  scour 
the  sand  in  front.    It  then  did  excellent  work. 
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The  result  of  these  tests  and  experiments  showed — 

(1)  That  the  Reynolds  pump  was  very  efficient  and  satisfactory,  bat 
that  the  construction  of  its  engine  was  not  sufficiently  substfuitij)l« 

(2)  That  the  Edwards  pump  had  greater  capacity,  aad  that  its  engine 
could  be  relied  upon  for  steady  work. 

(3)  That  the  jets  used  for  loosening  up  the  aand  in  connection  with 
the  Reynolds  pump  were  preferable  to  the  method  of  scraping  used  in 
connection  with  the  Edwards  pump. 

It  was  therefore  concluded  before  the  dr^gQ  was  put  to  work  a^ain 
to  remove  the  Reynolds  pump,  to  abandon  the  auction  pipe  of  the 
Edwards  pump,  and  to  connect  the  Edwards  pump  with  the  suction 
pipe  of  the  Reynolds  pump.  This  was  not  the  best  arrangement  to  be 
made,  as  it  increased  the  resistance  to  the  flow  from  the  great  auioant 
of  curvature  in  the  long  suction  pipe,  but  it  was  the  most  economical, 
it  could  be  done  in  the  shortest  possible  time,  and  the  Commis&tou  was 
anxious  to  obtain  some  definite  results  in  regard  to  the  different  qoes- 
tions  which  still  remained  unsolved  in  regard  to  the  actual  work  of 
cutting  channels  through  bars. 

Early  in  July  the  dredge  proceeded  to  St.  Louis,  the  steamer  Tiian, 
which  was  to  act  as  tender,  with  the  assistance  of  another  towboat,  tak- 
ing it  up  from  Memphis.  Thence  it  was  taken  about  2  miles,  above  the 
Merchants  Bridge,  where  a  partly  submerged  sand  bar  allowed  some 
preliminary  experiments  as  to  the  best  method  of  qutting  channels,  to 
systematize  the  work,  and  to  get  the  men  used  to  their  special  duties. 
Besides  this,  it  was  expected  to  ascertain,  by  a  careful  survey  and  sound- 
ings over  the  bar  before  and  after  dredging,  with  some  accuracy  the 
exact  capacity  of  the  dredge  for  pumping  sand.  Another  object  was  to 
find  out  whether  the  method  proposed  for  regulating  thq  delivery  by  pull 
ing  the  dredge  upstream  by  cables  and  the  use  of  side  piles  for  guiaing 
it  would  be  eflfective.  The  pump  worked  very  well  and.  steadily,  and 
excavated  a  large  amount  of  sand.  The  attachment  of  a  baffle  plate  at 
the  end  of  the  line  of  floating  pipes  eflfectually  prevented  any  tendwicy 
to  double  up.  The  guide  piles  were  very  easily  sunk  and  pulled  out  by 
forcing  water  through  them.  The  pile  driyer  and  pumps  were  origi- 
nally placed  on  the  Titan^  but  it  was  found  better  to  place  them,  qn  a 
flatboat,  which  could  be  handled  with  less  trouble  and  would  always  be 
at  hand  when  wanted.  The  only  question  remaining  unsolved  ^as  the 
actual  quantity  of  material  discharged  by  the  pump.  The  ground  over 
which  the  dredge  operated  had  been  carefully  surveyed,  and  a  party 
was  constantly  occupied  taking  soundings  aiter  the  passage  of^  the 
dredge;  yet  on  account  of  the  strong  side  currents,  which  shifted  large 
quantities  of  sand,  it  was  impossible  to  determine  accurately  the  amount 
of  material  haudle<l  by  the  pump.  It  was  evident  that  if  any  exact 
measurement  was  to  be  obtained  it  would  have  to  be  made  by  deliver- 
ing the  dredged  material  into  a  large  barge. 

As  it  was  exi>ected  that  the  dredge  (k>uld  soon  be  towed  to  a  bar,  the 
following  general  system  of  operations  was  proposed,  and  afterwards 
carried  out : 

Before  the  bar  gets  obstructive  to  navigation  a  surveying  party  is  to 
be  sent  out  to  make  a  survey  of  the  bar  and  its  vicinity,  and  to  make  a 
map  showing  the  contour  lines  from  deep  water  above  to  deep  water 
below  the  bar.  The  direction  of  currents  is  ^so  to  be  observed  and 
laid  down  on  the  map.  From  this  map  the  engineer  in  charge  is  to 
decide  where  the  channel  line  is  to  be  cut.  This  line  may  be  straight, 
or,  in  the  case  of  long  bars,  may  be  composed  of  several  straight  lines 
or  easy  curves.    The  line  of  the  cut  having  been  fixed,  it  is  to  be  marked 
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out  by  bnoys  400  or  500  feet  apart.  The  two  anchor  piles  with  the  short 
chains  attached  are  to  be  set  600  feet  ahead  of  the  point  where  the 
dredge  is  to  commence,  this  point  being  at  the  lower  end  of  the  bar 
and  on  the  contour  line  at  the  proper  depth.  On  each  side  of  the  cen- 
ter line  of  the  'cut  and  400  feet  from  it  the  Cinch  side  piles  are  to  be 
sety.at  about  250  feet  apart,  longitudinally.  The  dredge  is  then  to 
be  attached  to  the  anchor  piles  by  the  chain  and  cables  and  dropped 
into  its  proper  position.  Hemp  ropes  400  feet  long,  with  loops  at  the 
ends,  are  to  be  carried  from  the  bow  and  stern  of  the  dredge  to  the  side 
piles  to  keep  the  dredge  from  being  driven  out  of  line  by  wind  or 
currents. 

The  floating  pipe  line  is  then  to  be  attached  to  the  stern  of  the  dredge 
and  the  suction  pipe  lowered  to  the  proper  depth. 

Pumping  is  then  to  be  commenced  and  continued  for  a  few  minutes 
before  the  dredge  is  moved  ahead.  The  material  discharged  is  carried 
oft*  by  the  current  and  dropped  into  deep  water.  When  the  end  of  the 
pil>e  line  enters  the  cut  (and  when  the  bar  is  more  than  1,000  feet  long) 
it  is  necessary  to  draw  its  end  400  or  500  feet  to  one  side  of  the  cut  in 
order  that  the  dredged  material  shall  not  be  dropped  back  into  the 
channel  or  carried  into  it  by  cross  currents. 

The  flexible  joints  permit  this  to  be  done  by  running  a  rope  from  the 
end  of  the  pipe  line  to  a  pile  sunk  at  the  proper  distance  from  the  cut, 
and  changed  as  the  dredge  moves  upstream.  This  change  can  be 
made  without  stopping  the  dredging.  The  side  piles  are  also  taken  up 
and  replaced  as  may  be  required  from  time  to  time.  The  dredge  cuts 
a  channel  about  10  feet  wide  at  the  bottom  and  I  or  2  feet  deei)er  than 
the  suction  head,  with  slopes  depending  upon  tlie  fineness  of  the  sand. 

When  the  dredge  has  nearly  reached  the  anchor  piles,  operations  are 
stopped,  and  the  dredge  held  in  place  long  enough  to  carry  the  cables 
ahead  to  the  next  set  of  anchor  piles,  which  have  already  been  set  ahead 
by  the  pile  driver.  The  anchor  and  side  piles  used  before  are  taken  up 
by  pumping  water  through  them. 

It  appears  very  desirable  to  finish  the  first  cut  in  the  shortest  possi- 
ble time,  with  the  expectation  that  the  current  may  deepen  and  widen 
it  by  its  own  velocity.  If  this  does  not  occur,  one  or  more  outs  may  be 
made  parallel  to  the  first  one  until  the  necessary  width  is  obtained, 
but  it  is  believed  that  three  or  four  cuts  would  generally  suflBce.  A 
wider  suction  head  would  of  course  cut  a  wider  channel,  but  with  the 
same  pumping  power  the  rate  of  motion  would  be  correspondingly 
slower,  as  this  depends  entirely  upon  the  number  of  cubic  yards  exca- 
vated. In  our  experimental  dredge  the  cut  is  only  10  feet  wide  at  the 
bottom.  It  will  be  an  advantage  to  lower  the  suction  head  to  as  great  a 
depth  as  jwssible  and  to  reduce  the  rate  of  motion  of  the  dredge  in  order 
to  get  a  wider  channel.  It  was  shown  that  with  our  experimental 
dredge,  if  a  cut  6  feet  deep  is  to  be  made,  the  speed  of  the  dredge  would 
have  to  be  about  one-half  an  inch  per  second,  or  2.5  feet  per  minute. 

About  the  beginning  of  August  the  river  began  to  fall,  and  it  was 
hoi)ed  that  the  dredge  could  soon  be  taken  to  a  bar  in  the  channel. 
Some  of  the  bars  above  Cairo,  as  at  Fort  Chartres,  Liberty  Island,  and 
Devils  Island  were  therefore  surveyed  and  everything  made  ready  to 
commence  operations,  but  as  there  was  no  appropriation  for  dredging 
above  Cairo,  it  became  necessary  to  take  the  dredge  to  the  first  bar 
below  Gaii^o  that  appeared  to  be  an  obstruction.  This  was  at  Cherokee 
Bar.  A  survey  was  made  and  soundings  taken.  This  survey  showed 
that  the  channel  to  be  cut  was  7,000  feet  long  and  that  the  current  was 
very  swift,  and  that  the  excavation  would  have  to  be  made  to  the  full 
BNG  05 ^228 
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depth  of  12  feet  in  order  to  allow  for  the  material  carried  in  by  the  cur- 
rent. The  line  of  the  cut  was  laid  out,  the  piles  sunk,  and  the  dredge 
set  to  work.  The  pump  worked  most  successfully,  but  the  side  cur- 
rents swept  in  the  sand  so  as  to  partially  refill  it  while  the  dredge  was 
working  in  another  part;  and,  as  we  had  only  500  fefet  of  pipe  line  at 
that  time,  it  was  impossible  to  discharge  the  material  at  the  proper  dis- 
tance from  the  cut.  It  was  found  also  that  if  the  dredge  was  left  in  the 
channel  over  night  a  bar  was  formed  immediately  below  it.  When  this 
was  discovered,  the  dredge  was  moved  out  of  the  channel  at  night  and 
over  Sundays,  involving  a  great  deal  of  extra  labor  and  loss  of  time. 
In  spite  of  these  diflBculties  a  practicable  channel  about  7  feet  deep 
was  made  through  almost  the  whole  length  of  the  bar.  About  this 
time  some  of  the  bars  above  Cairo  became  so  shallow  as  to  give  only 
3.5  to  4  feet  of  water,  and  this  presented  much  more  formidable  obstruc- 
tions to  navigation  than  the  Cherokee  Bar,  and  as  it  was  expected  that 
it  would  have  taken  at  least  two  weeks  more  to  complete  the  channel 
at  Cherokee  to  its  entire  length  of  7,000  feet,  it  was  decided  to  order 
the  dredge  to  Devils  Island  Bar,  a  few  miles  above  Cape  Girardeau, 
authority  to  work  the  dredge  above  Cairo  having  meanwhile  been 
obtained.  A  survey  had  been  made  of  the  bar,  which  showed  that  it 
had  3J  feet  on  its  crest.  The  dredge  arrived  on  October  17,  1894,  and 
was  set  to  work  the  next  day  on  the  line  laid  out,  which  was  1,600  feet 
long.  A  channel  which  allowed  boats  to  pass  through  was  cut  in  forty- 
six  working  hours  (distributed  over  five  days). 

If  the  dredge  had  been  provided  with  two  pumps,  as  originally 
intended,  and  could  have  been  worked  continuously  night  and  day,  the 
same  result  could  have  been  accomplished  in  less  than  one-fourth  of 
the  time,  or  in  about  twelve  hours.  The  dredge  was  then  employed  in 
widening  the  channel  by  making  parallel  cuts  and,  with  the  exception 
of  a  few  hours  interruption  caused  by  a  towboat  with  several  barges 
getting  aground  on  the  side  of  the  channel,  the  channel  has  been  in 
use  by  steamers  ever  since. 

The  Mississippi  Eiver  Commission  was  about  to  start  on  its  in8i)ec- 
tion  tour,  and  as  the  additional  500  feet  of  floating  pipe  had  just  been 
received,  it  was  decided  to  keep  the  dredge  at  Devils  Island  in  order 
to  let  the  Commission  see  it  at  work. 

A  large  barge  had  also  been  fitted  up  for  the  purpose  of  making  an 
accurate  measurement  of  the  quantity  of  sand  and  water  discharged. 
This  barge  was  arranged  with  a  valve  at  the  bow  so  that  when  the  end 
of  the  discharge  pipe  was  attached  to  the  bow  the  stream  could  be 
directed  into  the  barge  for  a  definite  length  of  time  and  then  instantly 
turned  into  the  river.  The  sand  and  water  delivered  during  that 
interval  of  time  could  then  be  measured  in  the  barge. 

When  the  Commission  arrived  at  Devils  Island,  on  November  10, 
the  dredge  was  in  full  operation,  cutting  a  line  parallel  to  the  channel 
and  adjacent  to  it.  The  pipe  line,  1,000  feet  long,  was  deflected  to  the 
side  and  discharged  the  dredged  material  400  feet  from  the  center  line 
of  cut.  During  the  several  hours  of  the  Commission's  visit  the  work 
was  not  interrupted  for  a  single  moment.  It  was  to  be  regretted  that 
the  measuring  barge  had  not  been  fully  completed  and  could  not  be 
used.  The  Commission,  however,  directed  a  series  of  tests  to  be  made, 
the  results  of  which  are  given  in  an  annexed  liable. 

Twenty  two  tests  were. made  in  all,  of  which  the  first  six  were.made 
before  the  valve  of  the  measuring  barge  had  been  properly  perfected 
and  were  therefore  omitted  from  the  table.  Of  those  contained  in  the 
table,  ]S^o.  7  was  made  with  the  suction  head  fixed  at  10  feet  below  the 
surface  of  the  water  and  the  remainder  with  the  suction  head  12  feet 
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below  the  surface.    Nine  of  these  tests  (]?^os.  7  to  15,  inclusive)  were 
made  with  547.5  feet  of  floating  pipe  attached,  and  the  remainder  (Nos. 

16  to  22,  inclusive)  with  1,002.5  feet  of  floatiug  pipe. 

In  one  test,  No.  16,  the  material  dredged  was  mud  in  sand;  in  No. 

17  it  was  clay  lumps  in  sand }  in  all  the  other  tests  it  was  clear  sand. 
On  account  of  the  fact«  stated  No.  7  was  omitted  entirely  from  the 

calculations,  and  Nos.  16  and  17  taken  separately. 
The  tests  were  therefore  arranged  for  consideration  in  four  sets: 

I.  Nob.  8  to  15,  inclnsive.  ♦ 

II.  Nos.  18  to  22,  inclusive.  • 

III.  No.  16. 

IV.  No.  17. 

The  following  results  were  obtained  from  the  first  set:  The  meas- 
urements in  the  barge  showed  that  the  pump  discharged  59.09  cubic 
feet  of  water  and  sand  per  second,  as  measured  in  the  barge;  that  is, 
9  cubic  feet  more  than  the  contract  called  for.  Of  this  amount  8.9  per 
cent  was  sand,  or  a  slightly  smaller  percentage  than  had  been  expected. 
The  measurements  of  the  weighing  apparatus  indicated  11.55  per  cent 
of  sand,  showing  that  the  sand  moved  at  a  slower  rate  of  speed  in  the 
pipe  than  the  water.  From  these  figures  and  the  area  of  the  cross  sec- 
tion of  the  pipe  the  velocity  of  the  sand  in  the  pipe  is  found  to  be  9.2 
feet  i>er  second.  The  velocity  of  the  water,  calculated  in  the  same 
way,  is  12.7  feet  per  second.  The  velocimeter  showed  the  average 
velocity  to  be  11.9  feet  per  second.  The  dredge  moved  upstream  at  a 
rate  of  147  feet  per  hour.  The  discharge  of  sand  in  cubic  yards  per 
hour  was  702,  and  the  total  distance  to  which  it  was  delivered  from  the 
suction  head  was  705.5  feet.  .The  indicated  horsepower  of  the  dredge 
pmnp  was  314,  to  which,  if  the  150  horsepower  required  to  drive  the 
jet  pump  be  added,  gives  the  total  horsepower  required  for  the  dredge. 
This  makes  the  indicated  horsepower  required  to  dredge  and  deliver  at 
700  feet  1  cubic  yard  of  sand  0.644  H.  P.  It  will  be  seen  that  the 
amount  of  sand  discharged  per  hour  with  the  same  power  through 
1,160.5  feet  of  pipe  was  over  20  per  cent  less  than  through  705.5  feet  of 
pipe,  and  that  in  sets  III  and  IV  the  average  discharge  per  hour  was 
reduced  from  537  cubic  yards  per  hour  to  338  and  364  cubic  yards 
because  of  the  presence  of  mud  and  clay.  These  results,  with  those 
firom  the  other  t^ree  sets,  are  given  in  the  following  table: 


Total  qiWBtitj  discharged cubic  feet. 

Saod  ^charged do 

Water  discharged do 

Peroentage  of  Band , 

Time  of  deliTery seconds. 

Total  discharge  per  aecond cubic  feet. 

Sand  per  second do... 

Water  per  second do... 

Percentage  of  solid  material  indicated  by  weighing 
apparatas , 

Area  of  pipe square  feet. 

Area  occupied  by  sand do... 

Area  occupied  by  water do 

Telocity  «  aand  per  second f ee t . 

Velocity  of  water,  by  velocinieter 

Velocity  of  water,  by  weighing  apparatus,  pei  sec- 
ond   feet., 

Rate  of  motion  of  dredge  per  hour do 

I.  H.  P.  of  main  engines 

I.  H.  P.  of  jet  pomp  engines 

Total  L  H.  P.  in  operating  dredge 

Discharge  of  sand  per  hour cubic  yards . , 

LH.  P.  per  cubic  yard ! 

DiBtance  from  suction  head  to  point  of  aelivery.  .feet. . 


63,933 
5.608 
58,235 
8.9 
1,082 
50.09 
6.266 
53.80 

11.55 
4.91 
.567 
4.343 
0.2 

U.O 

12.7 
147 
314 
150 
464 
702 

.614 
705.6 


II. 


42,007 
3,739 
38,268 
9.1 
928 
45.26 
4.03 
41.2 

18.4 
4.91 
.903 
4.007 
4.4 
9 

10.4 
143.7 
302 
150 
452 
537 
.841 
1,160.5 


III. 


8,792 
460 
8.332 
5.23 
187 
45 
2.51 
44.50 

8.1 
4.91 
.39 
4.52 
6.4 
II 

9.9 
163.8 
306 
150 
466 
338 

1.30 
1. 160. 5 


IV. 


7,170 
530 
6,649 
3.78 
194 
37 
2.73 
35.30 

20.8 
4.91 
1.02 
3.89 
2.7 

12 

9.5 

90 
293 
150 
443 
364 
1.22 
1. 160. 5 


3636   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

We  may,  therefore,  rely  upon  the  delivery,  under  ordinary  conditioiiB 
of  about  550  cubic  yards  of  sand  per  hour  by  the  experimental  dredge, 
or  working  day  and  night,  as  it  is  now  being  remodeled,  it  will  remove 
13^000  cubic  yards  per  day. 

The  Commission  also  directed  that  several  surveys  should  be  made 
of  Devils  Island  Bar  at  intervals  of  several  weeks.  The  first  survey 
was  made  November  27,  and  showed  a  deepening  for  400  feet  from  the 
lower  end  of  the  channel  upstream  since  the  previous  survey  of  Novem- 
ber 8.  The  second  survey  was  made  December  12  and  13,  and  showed 
the  channel  «nchanged  in  position,  but  filled  up  slightly  at  the  lower 
end  and  in  the  middle. 

The  Commission  has  since  then  authorized  the  remodeling  of  the 
dredge  by  placing  the  Edwards  pump  and  engine  close  to  the  suction 
pipe  in  the  front  well,  removing  the  tank  and  extra  pipes,  which  are  no 
longer  needed,  providing  quarters  for  a  double  crew  for  working  night 
and  day,  providing  an  electric-light  plant,  and  making  a  number  of 
smaller  improvements,  as  suggested  by  the  experience  gained  finom  the 
experiments. 

In  June  the  Commission  passed  a  resolution  authorizing  the  construc- 
tion of  another  dredge  and  dredging  plant,  similar  in  general  respects 
to  the  one  already  built;  but  as  it  appeared  probable  that,  if  an  invita- 
tion were  issued  to  dredge  builders  all  over  the  United  States  to  submit 
plans  or  devices  for  dredging  the  Mississippi  Eiver,  new  and  more  per- 
fect designs  might  be  obtained,  on  September  18  a  circular  was  sent 
out,  under  the  direction  of  the  committee  on  dredges,  inviting  formal 
plans  and  suggestions  as  to  the  methods  and  machinery  best  adapted 
to  the  work,  which  was  as  follows: 

Tho  Mississippi  River  Commission  is  desirous  of  obtaining  one  or  more  dredges  of 
suitable  construction  to  be  used  on  the  low-water  bars  of  the  Mississippi  River  with 
a  view  to  the  improvement  of  the  channel  for  navigation  at  its  lowest  staf^es. 

The  following  is  a  general  description  of  the  character  of  the  work  to  be  done: 

At  its  flood  stages  the  Mississippi  carries  great  quantities  of  sediment,  enough  of 
which  it  drops  at  the  crossings  between  bends  to  build  heavy  bars  at  those  points. 
As  the  river  falls  these  bars,  although  partially  cut  away  by  the  falling  water, 
remain  as  obstructions  to  low-water  navigation.  The  river  flows  over  them  in  a 
broad,  thin  sheet,  with  a  maximum  depth  sometimes  of  as  little  as  5  or  6  feet.  The 
quantity  of  water  flowing  is  at  all  times  sufficient  for  profitable  navigation  if  it  or 
a  portion  of  it  were  concentrated  in  a  narrow  channel. 

It  is  proposed  to  effect  this  concentration  by  dredging  channels  through  the  bars 
in  the  expectation  that  the  water  will  occupy  those  channels  and  by  the  erosion  of 
its  flow  keep  open  and  enlarge  them.  It  is  considered  vital  to  the  success  of  this 
work  that  each  channel  shall  be  cut  entirely  through  the  bar  as  quickly  as  possible. 
The  danger  to  be  feared  is  the  filling  up  of  the  dredged  channel  before  the  flow  of 
the  river  takes  possession  of  it.  For  this  purpose  a  dredge  of  large  capacity  will  be 
required.  It  is  considered  that  it  should  be  able  to  take  up  at  least  1,600  cubic  yards 
of  material  per  hour. 

The  material  to  be  move<l  is  principally  sand.  Some  deposits  of  small  gravel 
mixed  with  the  sand  may  be  found,  out  it  is  not  anticipated  that  they  will  be 
numerous.  It  will  be^  necessary  to  deposit  the  dredged  material  so  far  from  the 
dredged  channel  that  it  will  not  be  carried  back  into  it.  Whether  this  can  best  be 
effected  by  some  system  of  conveyors  which  will  deliver  the  sand  in  the  rear  of  the 
dredge  in  the  deep  pool  below,  or  by  long  lateral  delivery  pipes,  or  other  method,  is 
one  of  the  questions  to  be  considered. 

The  bars  vary  A*om  1,000  to  5,000  feet  in  length  between  the  10-foot  contours.  The 
dredge  should  be  capable  of  floating  and  working  in  water  as  shallow  as  5  feet  and 
in  a  current  of  6  feet  per  second. 

The  method  of  moving  the  dredge  on  the  bar  while  at  work,  as  well  as  the  method 
of  disposing  of  the  dredged  material,  must  be  carefully  considered  and  clearly 
explained,  but  it  is  not  considered  necessary  that  the  dredge  should  be  provided 
with  propelling  power  to  move  from  one  bar  to  another. 

It  is  supposed  that  the  form  of  dredge  most  suitable  to  the  work  is  a  pump  dredge, 
but  that  question  also  is  open  to  further  consideration .  The  maximum  aepth  of  exca- 
vation below  the  water  surface  contemplated  is  12  feet.    It  will  be  expected  to  use 
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a  Bteel  hull  And  baild  the  dredge  in  the  most  snbstantial  and  durable  manner 
throaghoat. 

Baseil  apon  the  foregoing  d«Benption  of  the  work  to  be  done  and  the  conditions 
under  which  it  is  to  be  done  you  are  invited  to  furnish  the  secretary  with  any  infor- 
mation within  your  convenient  reach  bearing  upon  the  subject.  If  you  have  made, 
or  can  make,  a  dredge  which  you  believe  to  be  suitable  for  the  work,  you  are  invited 
to  send  a  description  of  it  or  information  where  such  a  one  can  be  seen  in  operation, 
together  with  any  other  information  apon  the  subject. 

It  is  desired  to  have  the  dredge  ready  for  use  July  1, 1885,  and  the  Commission  is 

Srepa^ed  to  contract  for  its  building  as  soon  as  its  style  and  construction  can  be 
etennined  upon  and  plans  and  specifications  prepared. 

Please  also  state  upon  what  terms  you  will  furnish  plans  for  a  dredge  whijch,  if 
budt,  will  be  accepted  on  condition  of  its  complying  with  the  foregoing  require- 
ments. 

The  Mississippi  River  Commission  will  meet  at  St.  Louis  on  November  8,  and  it  is 
desirable  to  have  this  information  or  as  much  of  it  as  is  practicable  in  the  hands  of 
the  undersigned  committee  on  dredges  as  soon  as  possible  after  November  1.  If 
further  information  is  reqnired  it  may  be  sought  from  either  member  of  the  com- 
mittee or  the  secretary  of  the  Commission. 

Maj.  B.  M.  Harrod, 
Matonic  Buildingf  New  OrUan9,  La,y 
Col.  Hknry  Flad, 
S4O0  Franklin  Ave.,  St,  Louis,  Mo., 

Committee  on  Dredges. 
First  Lieut.  Geo.  A.  Zinn, 

Corps  of  Engineers,  U.  S.  Army, 

Secretary  Mississippi  Miver  Commission. 

This  circular  letter  was  sent  to  foarteen  addresses  and  replies  were 
recteived  from  several  parties,  from  which  the  committee  on  dredges 
selected  those  which  seemed  to  possess  merit,  as  follows:  (1)  Lindon 
W.  Bates,  (2)  The  Bucyras  Steam  Shovel  and  Dredge  Company,  and 
(3)  The  New  York  Dredging  Company,  George  W.  Catt,  president. 
The  committee  carefully  examined  the  plans  submitted  and  made  a 
report  to  the  Commission,  recommending  the  following: 

That  the  three  companies  who  have  already  sent  communications  to  the  committee 
on  dredged  in  reply  to  their  circular,  to  wit/ the  Bucyrus  Steam  Shovel  and  Dredge 
Company,  the  Mew  York  Dredging  Company,  and  the  American  Hydraulic  Dredging 
Company,  be  invited  to  prepare  full  drawings  and  explain  all  the  features  of  their 
proposed  dredg^e  and  dredging  plant,  together  with  bids  giving  the  price  for  which 
they  Will  futnieh  to  the  Government  one  completed  dredge  ready  for  pumping, 
including  the  dredge  hull,  pumps,  engines,  suction  pipes  with  cutters  or  other 
device,  discharge  pipe,  and  all  other  apparatus  for  pumping  sand,  and  for  other 
appliances  which  tney  may  consider  necessary  besides  the  above  named  for  dispos- 
ing of  the  sand  and  operating  the  dredge.  This  dredge  shall  have  an  estimated 
capacity  of  1,600  cubic  yards  per  hour.  The  bidder  may  add  a  separate  estimate 
for  anv  devices  or  appliances  whose  use  he  may  desire  to  urge. 

Each  bidder  shall  also  bind  himself,  in  case  his  plan  is  accepted,  to  deliver  the 
dredge  and  dredging  plant  on  or  before  August  1,  1895,  and  in  case  of  noncomple- 
tion  on  that  date  there  shall  be  deducted  from  the  contract  price  $250  for  every  day 
after  that  date  required  for  completion. 

Each  company  furnishing  such  plans  to  the  committee  on  or  before  the  10th  day  of 
December,  1894,  shall  receive  in  payment  therefor  the  sum  of  $1,500. 

From  the  plans  submitted  the  committee  shall  select  the  one  which  is  in  their 
opinion  best  adapted  to  the  work  to  be  done,  taking  into  account  not  only  the  cost 
of  the  separate  parts,  but  also  the  methods  proposed  for  operating  it. 

The  following  requirements  are  considered  necessary  in  the  construction  and  opeia- 
tion  of  any  dredge,  and  shall  be  inserted  in  the  specifications  accompanying  the 
contract. 

Requirements  for  a  dredge  with  an  estimated  capacity  of  1,600  cubic  yards  of  sand 
per  hour: 

The  hull  must  have  a  steel  frame,  strongly  braced  and  so  bulkheaded  as  to  prevent 
sinking  in  case  of  the  tilling  of  any  two  compartments.  It  shall  be  covered  with  fi  ve- 
aixteeuths  inch  steel  plates,  with  three-e'ightlis  inch  plates  at  angles  and  exposed 
places,  such  as  the  water  line.  The  deck  shall  be  one- fourth  inch  thick.  When  fully 
eqaipped  for  work,  and  with  a  supply  of  coal  for  twenty-four  hours'  operation,  the 
diaft  must  not  exceed  4  feet  6  inches.    Its  width  should  not  exceed  40  feet. 
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The  dredge  miiBt  also  be  fully  and  specially  provided  with  the  means  of  a  straight 
upstream  movement,  with  one  or  more  suction^  in  front  which  can  cut  to  20  feet  below 
the  surface  of  the  water  and  will  make  a  cut  wide  enough  for  the  passage  of  the  hull 
of  the  dredge,  and  one  or  more  discharge  outlets  thTooglpthe  stem,  with  an  equal 
number  of  floating  pipe  lines  (or  pipes  supported  by  pontoons)  each  1,000  feet  long, 
and  capable  oi  and  provided  with  means  of  deflection  for  500  feet  from  the  aaus  of 
the  channel. 

The  boat  may  be  provided  with  any  other  movement  in  operation  provided  it  does 
not  interfere  with  the  before-described  movement  and  the  advantages  justify  the 
additional  cost. 

The  engines  shall  be  triple  expansion,  of  marine  type,  and  directly  connected  with 
the  mam  pumps.  The  weight  of  each  pump  shall  be  given,  as  well  as  the  weight  of 
each  engine,  whether  used  for  the  main  or  supplementary  pumps  or  warping  drums. 
A  list  of  duplicate  parts  shall  be  given  whicn  it  is  proposed  to  furnish. 

Other  information  concerning  all  parts  and  the  proposed  power,  speed,  steam,  and 
fuel  consumption  is  requested,  as  well  as  a  descnption  of  any  especial  advantages 
that  may  belong  to  the  design  or  construction. 

The  capacity  of  the  dredge,  together  with  the  strength  and  workmanship  of  all 
parts  of  the  plant,  will  be  given  great  weight  in  the  selection  of  a  design,  and  weak- 
ness of  construction  will  be  considered  a  ratal  defect. 

It  is  not  desired  that  the  dredge  shall  be  provided  with  the  means  of  self- 
propulsion. 

Quarters  for  the  crew  are  not  desired  on  the  dredge. 

Pile  drivers,  quarterboats,  and  tugs  or  tenders  are  not  to  be  furnished. 

All  piles  and  fines  are  to  be  furnished. 

The  operating  expenses  for  a  sixty  days'  t«8t  are  to  be  paid  for  by  the  Government. 

Before  the  dredge  and  dredgins  plant  are  accepted  and  paid  for  by  the  Govern- 
ment they  shall  be  subjected  to  the  following  tests: 

A  test  for  determining  the  capacity  of  the  pumps  to  lift  and  discharge  material. 
This  test  shall  be  made  by  placing  the  dredge  at  work  at  some  point  on  the  river 
fixed  by  the  United  States  engiueei  where  an  ordinary  sand  may  be  obtained  at  the 
average  depth  of  cutting. 

They  shall  discharge  through  1,000  feet  of  pipe  each  with  the  pumps  running  at 
their  average  speed,  and  without  applying  a  forced  draft  to  the  boilers,  into  a  barge 
fitted  up  for  the  purpose  in  such  a  way  as  to  determine  separately  the  respective 
amounts  of  sand  and  water  discharged  per  hour. 

If  the  quantity  of  sand  delivered  is  less  than  1,600  cubic  yards  per  hour,  a  deduc- 
tion shall  be  made  from  the  contract  price  which  shall  be  proportional  to  this 
deficiency. 

If  the  quantity  of  sand  delivered  is  greater  than  1,600  cubic  yards  per  hour,  a 
premium  shall  be  paid  for  the  dredge  directly  proportional  to  this  excess,  not,  how- 
ever, to  exceed  50  per  cent  of  the  contract  price. 

These  tests  shall  be  earned  out  at  the  expense  of  the  United  States  Government 

Partial  payments  may  be  made,  but  25  per  cent  of  the  cost  will  be  retained  until 
the  final  acceptance  of  the  dredge  and  apparatus. 

On  November  10  the  Commission  approved  the  recommendation  of 
the  committee  as  a  basis  for  soliciting  bids,  and  the  parties  named  were 
requested  by  letter  to  submit  plans  and  proposals  for  the  construction 
of  dredges  in  accordance  therewith,  to  the  committee  on  dredges  on 
December  10,  at  the  office  of  the  secretary  in  St.  Louis.  Upon  the 
selection  of  one  design  by  the  committee,  the  President  of  the  Commis- 
sion was  authorized  by  the  Commission  to  request  the  Chief  of  Engi- 
neers to  approve  the  building  of  such  dredge  by  contract  without 
advertisement.  The  contract  to  be  made  by  the  officer  in  charge  of 
the  first  and  second  districts,  and  the  building  to  be  done  under  his 
supervision. 

The  committee  met  on  December  10  in  St.  Louis,  and  after  carefully 
canvassing  the  merits  of  the  three  plans  submitted,  recommended  to 
the  President  of  the  Commission  the  adoption  of  Mr.  Bates's  designs. 
This  was  approved  by  the  Chief  of  Engineers  and  Secretary  of  War, 
and  the  contract  made  as  directed.  The  machinery  is  being  built  at 
Sparrows  Point,  Md.,  the  floating  pipes  at  Springfield,  111.,  the  hull 
and  other  parts  at  Pittsburg,  the  boilers  at  St.  Louis,  and  the  cutters 
at  Chicago. 
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If  the  dredge  fulfills  the  expectations  of  its  designer  it  will  excavate 
about  40,000  cabic  yards  per  day  of  twenty  four  hours,  which,  with  the 
15,000  cubic  yards  per  day  of  the  experimental  dredge,  will  make  a 
total  of  55,000  yards  per  day,  or  in  twenty  working  days  a  quantity 
equal  to  the  amount  previously  estimated  by  the  committee  on  dredg- 
ing as  being  necessary  to  make  a  navigable  channel  between  Cairo  and 
the  Red  Blver. 

One  or  more  additional  dredges  will,  no  doubt,  be  required  to  provide 
against  breaking  down  of  machinery  or  other  emergencies,  and  to 
r^nee  the  time  required  to  make  the  first  cut  through  all  the  bars  nnd 
to  keep  the  channels  open.  This  question  can  be  determined  from  the 
experience  gained  during  the  next  season's  work. 

SEPARATION  OF  THE  MISSISSIPPI  AND  RED  RIVERS. 

In  the  river  and  harbor  act  of  Congress  of  August  17, 1894,  appears 
the  following  provision: 

At  the  head  of  the  Atchafalaya  and  the  month  of  Red  River,  Louisiana,  for  the 
rectification  thereof:  CoDtinniDg  improyement,  seventy  thonsand  dollars*  of  which 
two  thousand  five  hundred  dollars  may  be  used  in  improving  Bayou  des  Glaises,  in 
the  parish  of  Avoyelles,  and  the  said  Commission  is  direct-ed  to  report  to  Congress 
in  their  next  re^ilar  report  their  views  on  the  advisability  of  effecting  a  separation 
between  the  Mississippi  and  Red  rivers  at  the  present  junction  thereof  and  main^ 
taining  navigation  between  the  same  through  Bayou  Plaquemine  or  by  means  of  a 
canal. 

Under  this  provision  it  becomes  the  duty  of  the  Commission  to  sub- 
mit their  views  .upon  the  question  of  the  complete  separation  of  the 
Mississippi  and  Bed  rivers. 

A  proper  solution  of  the  problem  of  river  improvement  presented  by 
the  peculiar  featuresof  the  flow  of  the  three  rivers — the  Mississippi,  Red, 
and  Atchafalaya — ^is  one  that  has  engaged  the  attention  of  many  engi- 
neers, and  has  for  years  been  a  matter  of  serious  study  of  the  Com- 
mission. The  features  of  the  case,  and  various  projects  proposed  for  a 
proper  treatnjent  of  the  locality,  have  heretofore  been  presented  and 
discnssed  in  the  published  reports  of  the  Commission.  .  It  is  therefore 
not  deemed  necessary  at  this  time  to  discuss  them  further  than  to  restate 
some  of  the  views  of  the  Commission,  and  to  present  facts  relating  to 
changes  that  haVe  taken  place  in  the  condition  of  the  locality,  and 
changes  that  may  be  looked  for  in  the  near  future.  The  two  main 
features  of  the  problem  to  be  constantly  kept  in  view  are  the  naviga- 
tion of  the  rivers  and  the  control  and  disposition  of  flood  waters,  and 
it  is  impossible  to  deal  with  the  subject  in  any  method  that  does  not 
adequately  provide  for  both. 

In  its  report  of  December  19, 1884,  the  Commission  discussed  various 
projects  for  the  rectification  of  the  Bed  and  Atchafalaya  rivers;  among 
others,  the  project  upon  which  they  are  now  called  upon  to  express  their 
views,  viz.  the  separation  of  the  Eed  and  Atchafalaya  from  the  Mis- 
sissippi.   The  following  is  an  extract  from  that  report: 

The  separation  of  the  Red  and  Atchafalaya  from  the  Mississippi  River  has  been  pro- 
posed by  extending  and  connecting  the  levees  on  the  right  bank  of  the  Mississippi, 
above  and  below  Old  River,  with  a  dam  across  that  channel.  This  dam  would  have 
to  be  constructed  with  the  same  methods  and  materials  as  that  previously  discussed 
for  the  Atchafalaya.  AVhile  it  would  not  be  of  equal  magnitude  with  that  dam, 
either  in  length  or  height,  or  in  the  depth  of  water  in  which  it  must  be  built,  the 
foundation  would  be  in  the  loose  deposit  with  which  the  bed  of  Old  River  is  filled. 
The  opening  of  the  Plaquemine  route,  as  previously  described^  would  also  form  part 
of  this  plan.  The  discharge  below  Red  River,  on  the  basis  of  the  flood  of  1882, 
would  be  increased  355,000  cnbic  feet  per  second,  or  to  1,950,000,  which  would  still 
rec^uire  some  elevation  of  levees  below. 
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The  connection  of  the  dam  with  the  adjacent  leveee  would  be  more  oxpenHive  than 
in  the  previous  plan.    Estimates  are  submitted  without  recommendation. 

Cost  of  dam $1,200,000 

Connecting  adjacent  levees,  2)000,000  yards,  at  25 cents 500, 000 

Locks  and  improvement  of  Plaquemine,  Grand,  and  Atcbafalaya  rivers . .     1, 561, 620 
To  make  secure  present  levees  beloW  Red  River,  assumed,  as  before,  at  a 

mean  raise  of  2  feet  in  their  grade 2, 872, 500 

To  provide  for  the  increased  discharge  below  Red  River  coo  set  inent  upon 
the  execution  of  this  plan  would  require  an  additional  raising  of  i^rade, 
which,  assumed  in  this  case  at  1  foot  mean  raise,  would  require 1, 927, 500 

Total...'. 8,061,620 

In  the  same  report  the  Commission  presented  a  project  of  their  own, 
as  follows: 

PLAN  FOR  THE  BKCTIFICATION  OF  THE  RED  AND  ATCHAFALAYA  RIVERS  RY  FRK- 
VENTING  FURTHER  ENLARGEMENT  OF  THE  LATTER  STREAM  AND  RESTRICTING  ITS 
OUTLET  CAPACITY. 

The  object  sought  to  bo  accomplished  in  the  plan  which  is  now  described  is  the 
control  of  the  outlet  discharge  through  the  valley  of  the  Atcbafalaya  and  the  check- 
iug  of  the  enlargement  of  its  bed. 

It  is  not  the  opinion  of  the  Commission  that  the  diversion  of  tbo  Red  River  into 
the  Mississippi  is  of  the  importance  to  the  maintenance  and  improvement  of  the 
main  stream  that  would  render  expedient  the  expenditure  and  risk  that  would  be 
Incurred  by  the  magnitude  of  the  project  and  the  precautionarv  work  necessary  on 
the  lower  levees.  Any  reasons  in  favor  of  this  plan  are  valia  only  in  connection 
with  the  navigation  of  the  tributary. 

To  some  extent  the  repair  of  existing  levees  along  the  .Tensas  fVont,  now  in  prog- 
ress, will  tend  to  reduce  the  strain  upon  the  Atchauilaya,  but  to  provide  absolutely 
against  any  injury  from  the  augmentation  of  floods  in  the  ma^n  river  below  some 
increase  in  the  height  of  the  levees  below  Red  River  will  be  necessary  in  this  or  any 
of  the  projects  hereinbefore  discussed.  * 

The  [>lan  is  as  follows : 

A  series  of  brush  dams  should  be  placed  in  the  Atcbafalaya,  with  the  upper  one 
below  the  Bayou  des  Glaises,  and  the  others  at  intervals  not  exceeding  one-quarter 
of  a  mile.  These  dams  should  be  built  up  to  just  below  low  water.  It  is  tbe  inten- 
tion that  these  dams  shall  permit  the  passage  down  the  Atcbafalaya  of  a  voluuie  e4inal 
to  the  flood  discharge  of  Red  River,  and  in  construction  their  height  and  the  width 
between  spurs  can  be  so  adjusted  as  to  nccomplish  this  result.    I(  is  also  entirely 

Eracticable  that  these  dams  should  be  so  located  and  constructed  as  to  fonn  part  of  a 
igh-water  dam,  should  the  building  of  such  be  specially  directed  by  Congress. 
They  should  be  constructed  with  a  sill  not  less  than  300  feet  witie,  up  and  down 
streani,.  and  extending  transversely  up  to  the  high-water  banks.  Above  low  water 
they  should  bo  heavily  riprapped.  The  dam  should  be  built  upon  this  sill  with  con- 
centric and  diminishing  cribs,  constructed  as  those  now  being  used  in  New  Orleans 
Harbor.  While  the  ends  of  these  cribs  would  reach  about  to  low  water,  their  con- 
centric position  would  leave  a  depression  not  less  than  5  feet  deep  over  the  middle  of 
the  crest  to  afford  at  all  stages  access  to  the  navigation  of  the  Atcbafalaya. 

The  design  for  the  dams  as  described  has  been  used  for  purposes  of  estimate.  If 
constructed,  the  details  may  be  materially  modified. 

From  the  levees  on  either  side  of  tbe  Atcbafalaya,  and  opposite  the  ends  of  the 
dams,  earthen  spurs  should  be  built  out  as  far  as  possible.  These  spurs,  and  any 
surfaces  of  adjacent  levees  or  banks,  where  necessary,  should  be  substantially  rip- 
rapped.  These  spurs  and  tbe  levees  with  which  they  connect,  extending  up  the  left 
bank  of  the  Atcbafalaya  to  Old  River  and  thence  to  tbe  Mississippi,  and  also  along 
the  south  side  of  the  Bayou  des  Glaises,  should  be  raised  above  any  overflow. 

JSatimaies  for  thUi  project. 

Six  dams,  with  riprap  and  spurs,  at  $160,000  each $960,000 

Raising  adjacent  levees 250, 000 

To  make  secure  present  levees  below  Red  River,  assumed  as  in  previous 

cases  at  2  feet  mean  raise 2,872,600 

To  provide  for  the  increased  discharge  below  Red  River,  consequent  npon 
the  execution  of  this  plan,  would  require  an  additional  raising  of  grade, 
which,  assumed  as  in  the  two  preceding  cases,  at  I  foot  increase  of  mean 
height,  would  cost 1, 927, 500 

Total 6,010,000 
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WiUiin  a  few  weeks  past  the  CommiBsion  made  a  careful  personal  inspection  of 
the  Atchafalaya  River  tbroughont  its  entire  length.  The  water  was  at  a  low  stage, 
and  the  opportunities  for  an  exaiu mation  of  the  stream  and  i  ts  banks  were  good .  For 
a  short  distance  from  its  head  it  has  high  banks  and  a  deep  capacious  channel,  which 
is  gradnally,  but  not  rapidly^  increasing  in  size.  As  it  descends  the  channel  grows 
narrower  and  shallower  and  the  banks  lower,  and  the  evidences  of  recent  enlarge- 
ment gradually  disappear.  It  is  obvions  that  a  large  part  of  the  water  which 
enters  between  the  high  banks  at  the  head  is  dissipated  over  the  low  banks  below 
and  finds  its  way  to  the  Gulf  in  the  form  of  general  oversow.  This  overflow  is  so 
impeded  in  its  progress  by  the  dense  forests  of  the  swamps  that  it  moves  but  slowly 
and  soon  piles  up  to  an  elevation  which  limits  the  discharge  from  above. 

Nearly  if  not  quite  all  the  water  which  tlows  down  the  Atchafalaya  at  the  present 
time  during  flood  stages  comes  from  the  Red  and  Black  rivers  and  the  Mississippi 
overflow  into  the  Tensas  Basin.  There  is  now  no  tendency  in  lower  Old  Kiver  to 
enlarge;  on  the  contrary,  it  appears  to  be  closing.  While  present  conditions  con- 
tinue there  is  not,  in  the  opinion  of  the  Commission,  any  immediate  danger  that  a 
deep-water  connection  will  be  formed  between  the  Mississippi  and  the  Atchafalaya. 
On  the  contrary,  there  seems  to  be  more  danger  that  the  bed  of  the  Old  Kiver  will 
cloie  and  so  sever  the  low  water  of  the  Red  and  the  Mississippi  rivers  by  a  uatnral 
process,  though  of  the  future  course  of  these  changes  it  is  impossible  to  aftirm  any- 
thing certainly.  But  the  complete  closure  of  the  levees  on  the  Tensas  front,  an 
event  likely  to  occur  at  an  early  date,  will  change  very  materially  these  conditions, 
and  at  flood  stages  of  the  Mississippi  coincident  with  relative  lower  stages  in  the 
Red  there  would  be  likely  to  be  a  large  outflow  through  the  Old  River.  If  this 
were  left  entirely  unrestricted  there  would  be  danger  of  changes  in  the  channels  of 
Old  River  and  the  Atchafalaya,  which  might  occur  with  suddenness  and  make  their 
subsequent  correction  very  difficult.  The  possible  consetiuences  of  such  changes 
wonid  be  so  grave  that  no  reasonable  precautions  against  their  occurrence  ought  to 
be  omitted. 

The  submerged  dams  proposed  in  the  last-mentioned  plan  will  contract  the  present 
disebarge  capacity  of  the  Atchafalaya  only  slightly,  so  that  unless  they  shall  besup- 

Cieiited  by  levees  to  prevent  the  entrance  of  overflow  water  into  the  Atchafalaya 
n  the  quantity  of  Mississippi  water  escaping  into  that  basin  will  continue  sub- 
stantially unchanged. 

This  leads  to  th^  consideration  of  the  Atchafalaya  as  an  outlet  and  to  the  question 
of  its  closure  or  restriction  as  such.  The  Coniminsion  entertains  no  doubt  of  the 
truth  of  the  general  proposition  frequently  heretofore  stated,  that  the  tendency  of 
an  outlet  of  substantial  discharge  is  to  impair  the  efficiency  of  the  main  channel 
below  it.  The  complete  closure  of  the  Tensas  front  will  transfer  the  discharge  of 
the  present  outlet  along  that  front  to  the  mouth  of  Old  River  and  the  space  between 
that  point  and  the  foot  of  the  Tensas  levees.  That  the  tendency  of  a  permanent 
outlet  so  large  and  so  sharply  localized  will  be  to  impair  the  main  channel  below 
seems  certain.  The  extent  and  rapidity  of  such  impairment  it  is  impossible  to  pre- 
dict, bnt  that  it  may  result  in  the  formation  of  a  bar  or  series  of  bars  great  enough 
to  obstruct  navigation  and  in  the  abnormal  widening  of  the  channel,  which  is  the 
usual  concomitant  of  snch  bars,  is  possible. 

The  prevention  of  this  escape  can  be  accompliRlied  only  by  cutting  oflf  the  over- 
flow into  the  Atchafalaya  Basin  by  levees  across  its  head.  These,  by  preventing  high 
water  outflow  through  Old  River,  would  also  add  to  the  security  of  that  channel 
against  dangerous  enlargement,  and  so  constitute  a  logical  part  of  the  plan  proposed, 
whether  that  be  considered  as  a  means  for  the  closure  of  an  outlet  merely,  or  as  a 
precaution  against  the  divergence  of  the  Mississippi  into  the  Atchafalaya  Basin. 

But,  for  the  reasons  already  stated,  the  levees  across  the  bead  of  the  Atchafalaya 
Basin  can  not  be  constructed  without  exposing  the  country  on  the  main  river  below 
to  disastrous  overflow  until  the  levees  below  Red  River  shall  have  been  raised,  and 
until  that  time  the  execution  of  that  part  of  the  plan  must  necessarily  bo  deferred. 
The  extent  of  such  necessary  additional  levee  height  below  Ked  River,  and  the  prob- 
able cost  of  it,  are  given  in  connection  with  the  statement  of  the  first  plan,  nere- 
inbefore  described. 

The  present  recommendation  of  the  Commission  is  confined,  therefore,  to  the  con- 
struetion  of  the  submerged  dams  described,  designed  to  prevent  further  enlargement 
of  the  Atchafalaya. 

The  keeping  open  a  navigable  channel  from  the  Red  River  into  the  Mississippi  River 
is  not  necessarily  connected  with  any  of  the  projects  hereinbefore  described,  but  in 
connection  with  the  last  plan  described  could,  it  is  believed,  be  promoted  by  the 
following  work.  The  limit  to  this  improvement  is  the  bar  which  invariably  forms 
in  the  mouth  of  a  tributary  under  the  influence  of  back  water  from  the  Mississippi, 
&od  which  the  discharge  of  the  tributary  is  unable  to  remove.  Thus,  the  mouth  of 
the  Missouri  goes  down  to  3^  feet,  and  of  the  White  and  Yazoo  to  about  3  feet. 

It  has  been  proposed  to  effect  this  by  placing  a  low-water  dam  across  Old  River, 
between  the  R^  and  Atchafalaya,  whose  crest  shall  have  an  elevation  of  about  10  feet 
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above  the  obatractions  in  upper  Old  River,  and  thuB  deflect  the  Red  River,  when 
below  this  stage,  down  upper  Old  River,  which,  before  the  present  conditions 
induced  by  the  enlargement  of  the  Atchafalaya,  w^as  the  natural  and  better  chaonel. 
The  redevelopment  of  this  channel  would  probably  require  the  assistance  of  dredg- 
ing and  spur  Jetties,  for  which  no  reliable  estimate  can  be  made. 

It  is  probable  that  work  of  this  description  would  still  be  required  if  the  entire 
flood  discharge  of  the  Red  River  were  deflected  in  this  direction.  The  cost  of  dam 
would  be  $125,000;  probable  cost  of  dredge  and  jetties,  $275,000;  total,  $400,000. 

While  it  is  believed  that  the  effect  of  this  plan  will  be  to  deepen  the  access  to 
Red  River,  and  confine  the  difficulty  of  navigation,  which  now  extends  over  6  miles 
to  its  immediate  mouth  at  the  Mississippi,  it  is  doubtful  if  the  condition  there  admits 
of  a  depth  of  navigation  greater  than  is  now  found  at  the  mouths  of  other  tribn- 
taries,  or  at  the  mouth  of  Red  River  itself  belore  Shreves  Cut-off*.  The  plan  is 
therefore  submitted  as  presenting  this  limited  advantage,  with  an  estimate,  to 
enable  Congress  to  judge  of  the  advisability  of  its  execution. 

In  porsaance  of  the  plan  outlined  in  the  project  of  the  Gommission 
work  has  been  in  progress  as  follows: 

In  the  Atchafalaya  River,  two  of  the  dams  have  been  constmcted. 

In  Old  Biver  between  the  Bed  and  Atchafalaya,  a  dam  has  been 
placed,  but  not  built  up  to  the  full  height  designed. 

On  the  banks  of  the  Mississippi  below  the  mouth  of  the  Bed  a  con- 
siderable amount  of  levee  work  has  been  done,  resulting  in  a  material 
strengthening  of  the  line  as  a  whole  and  increasing  the  height  of  parts 
of  it. 

A  powerftil  hydraulic  dredge  has  been  constructed  and  operated  in 
keeping  a  navigable  channel  through  lower  Old  River,  and  will  under 
the  adopted  project  be  used  in  opening  upper  Old  Biver. 

While  the  above-mentioned  work,  which  relates  more  or  less  directly 
to  the  problem  of  the  rectification  of  the  rivers  at  their  points  of  junc- 
tion, has  been  in  progress  there  has  been  a  vast  amount  of  levee  build- 
ing along  the  banks  of  the  Mississippi  above  the  mouth  of  the  Bed. 
In  the  past  four  years  that  work  has  been  actively  pushed  by  national, 
State,  and  local  authorities,  with  the  result  that  at  this  time  the  whole 
Tensas  front,  extending  from  the  mouth  of  the  Arkansas  Biver  to  the 
mouth  of  the  Red  Biver,  with  the  exception  of  about  26  miles  above  the 
mouth  of  the  latter  river,  is  effectually  closed  to  the  escape  of  flood 
waters  by  a  line  of  levee  that  is  expected  to  withstand  a  greater  flood 
than  any  that  has  yet  been  recorded. 

The  effectual  closing  of  this  long  line,  about  36o  miles  in  extent,  and 
the  almost  certain  delivery  by  the  Mississippi  in  its  channel  at  the 
mouth  of  the  Bed  of  500,000  cubic  feet  per  second  more  water  in  floods 
like  that  of  1882  than  has  ever  heretofore  been  delivered  in  the  Missis- 
sippi's channel  at  that  point  will  produce  a  change  in  the  probable 
flood  conditions  of  the  Mississippi  below  the  Red,  in  Old  Biver,  Red, 
and  Atchafalaya,  which  will  undoubtedly  very  seriously  change  the 
relations  of  the  three  rivers. 

Heretofore  when  the  floods  have  reached  their  maximum  at  Red  River 
Landing  the  flow  through  Old  River  has  been  toward  the  Mississippi,  due 
to  the  large  amount  of  overflow  water  whii^h  had  escaped  from  the  Mis- 
sissippi along  the  Tensas  Front,  thus  reducing  the  volume  in  the  main 
channel  above  Red  River  and  returning  a  considerable  portion  of  the 
escaped  water  at  the  mouth  of  Red  River.  Hereafter  a  different  state 
of  affairs  may  be  expected.  At  the  maximum  of  the  flood  at  Red  Biver 
Landing  a  large  volume  of  water  must  pass  from  the  Mississippi  into 
the  Atchafalaya  through  Old  River,  though  there  will  undoubtedly  be 
an  increase  over  previous  flows  in  the  channel  of  the  Mississippi  below 
the  mouth  of  the  Red.  The  result  of  this  outward  flow  from  the  Missis- 
sippi through  Old  River  will,  it  is  believed,  induce  a  scour  which  will 
materially  improve  the  navigable  condition  of  Old  River  at  low  water, 
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owing  to  the  deepening  of  its  bed,  and  may  in  fact  produce  an  unde- 
sirable amount  of  scour,  which  will  necessitate  the  placing  of  works  for 
its  restriction. 

The  complete  separation  of  the  Bed  from  the  Mississippi  Biver  would 
require  the  building  of  a  continuous  line  of  levee  connecting  the  end  of 
the  existing  levee  at  the  foot  of  the  Tensas  Basin  with  the  levee  below 
the  month  of  Old  Biver,  and,  crossing  Old  Biver,  the  old  bed  of  the 
Mississippi.  This  crossing  of  the  Old  Biver  bed  would  undoubtedly  be 
a  work  of  couBiderable  magnitude  and  difficulty,  owing  to  the  unstable 
nature  of  the  bottom  and  the  great  head  of  water  that  it  would  at  times 
be  required  to  withstand.  With  the  sudden  closure  of  this  outlet  for 
the  flood  waters,  the  whole  volume  of  the  Mississippi  would  be  precipi- 
tated upon  the  valley  below  Bed  Biver  Landing,  increasing  the  flow  by 
something  like  500,000  cubic  feet  per  second.  The  question  naturally 
arises,  Can  this  be  done  in  the  present  condition  of  the  bed  of  the  lower 
riyer  without  fear  of  devastation  and  ruinf  Heretofore,  notwithstand- 
ing the  large  escape  of  flood  water  through  crevasses  along  the  Tensas 
Front,  there  has  passed  in  the  Mississippi  at  Bed  Biver  Landing  below 
the  mouth  of  Bed  Biver  as  much  as  1,500,000  cubic  feet  per  second,  but 
not  more  than  1,296,000  feet  has  passed  Can*ollton,  showing  that  the 
river  was  unable  to  deliver  to  the  Gulf  through  its  channel  the  water 
that  passed  the  Bed  Biver  Landing.  The  improvement  of  the  lower 
levee  line  in  the  past  few  years  will  undoubtedly  permit  the  passage 
through  that  region  of  a  greater  flood  than  has  yet  passed,  but  until 
the  bed  of  the  river  has  had  time  to  accommodate  itself  to  a  much 
greater  increase  of  flow  it  would  certainly  be  hazardous  to  force  into  it 
the  volume  that  would  result  from  a  closure  of  Old  Biver,  which  is  esti- 
mated at  about  2,000,000  cubic  feet  per  second. 

That  Bed  Biver  some  time  in  the  distant  past  flowed  into  the  Gulf  in 
a  separate  and  distinct  channel  of  its  own,  entirely  unconnected  with 
the  Mississippi,  seems  to  be  almost  a  certainty,  and  the  restoration  of 
that  condition  would,  irom  some  points  of  view,  appear  to  be  logical,  and 
wonld  eliminate  some  of  the  complexities  of  the  present  situation,  and, 
fdrthermore,  might  at  some  future  time  be  considered  desirable  and 
advisable.  The  opening  of  a  navigation  route  between  the  Mississippi 
and  the  Atchafalaya  and  Bed  rivers,  through  Bayou  Plaquemin^  is,  in 
the  opinion  of  the  Commission,  an  undertaking  that  should  be  pushed 
to  completion  at  an  early  date,  for  the  opening  of  that  route  can  not 
he  anything  but  advantageous  in  the  prosecution  of  any  project  for 
improvements  at  the  mouth  of  Bed  Biver,  and  it  has  sufficient  merit  as 
an  independent  route  to  commend  it. 

We  are  therefore  of  the  opinion  that  the  separation  of  the  Missis- 
sippi Biver  from  the  Bed  at  their  present  junction,  through  Old  Biver, 
would  establish  a  condition  more  favorable  than  now  exists  for  the 
navigation  of  both  streams  and  for  the  protection  from  overflow  of  the 
region  along  their  banks,  and  would  accomplish  these  objects  more 
surely  than  any  other  plan. 

The  natural  tendency  at  this  time  is  in  the  direction  of  such  separa- 
tion. Satisfactory  connection  for  navigation  between  the  Mississippi 
and  the  Bed  can  be  afibrded  by  locks  on  the  Plaquemine  and  the 
improvement  of  that  stream  and  the  Atchafalaya  Biver. 

The  difficulties  presented  by  this  plan  are  that  it  would  require  a 
large  increase  in  the  levees  below  Bed  Biver  and  some  increase  in  those 
for  some  distance  above,  and  that  the  dikes  across  the  Old  Biver  would 
be  very  difficult  and  costly  to  build  and  maintain. 
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If  the  Plaquemine- Atchafalaya  route  were  thoroughly  improved,  as  is 
easily  practicable,  and  Old  River  left  to  natural  forces,  high-water 
navigation  would  still  be  maintained  by  Old  River  for  a  long  period, 
while  low-water  navigation  by  the  Plaquemine  would  be  more  constant 
and  certain  than  it  is  or  can  be  made  by  Old  River. 

If  a  tendency  to  scour  should  develop  at  any  time  in  Old  River,  it 
could  be  checked  by  sills. 

If  the  closure  of  the  outlet  through  Old  River  should  be  deter- 
mined u{)on,  a  large  appropriation,  available  for  immediate  use,  would 
be  necessary. 

CONSEQUENTIAL  DAMAGES  TO  LANDS. 

Since  the  last  report  of  the  Commission  information  has  been  requested 
by  the  Law  Department  of  the  Government  respecting  damages  to  cer- 
tain lands  by  overflow  said  to  have  been  caused  by  increase  of  flood 
heights  in  the  Mississippi  in  consequence  of  the  building  of  levees 
under  the  direction  of  the  Commission,  such  information  being  desired 
for  the  guidance  of  that  Department  in  the  defense  of  two  suits  pend- 
ing iu  the  Court  of  Claims  to  recover  such  damages.  All  the  informa- 
tion obtainable  on  the  subject  was  furnished,  and  is  accessible  in  the 
office  of  the  Assistant  Attorney-General,  and  the  suggestion  was  made 
that  information  of  similar  character  respecting  the  eflTect  of  levees 
built  under  State  authority  should  be  added  to  that  furnished  by  the 
Commission,  which,  it  is  understood,  has  been  done. 

The  general  subject  of  such  injuries  to  lands  in  small  basins  was 
referred  to  in  the  last  report  of  the  Commission.  (Appendix  XX, 
Annual  Report  of  the  Chief  of  Engineers  for  1894,  p.  2713.)  The  Com- 
mission adheres  to  the  views  there  expressed  and  renews  the  recom- 
mendation there  made  that  some  provision  be  made  by  Congress  for 
the  adjustment  of  the  equitable  claims  of  landowners  in  such  cases. 

To  what  was  then  said  it  may  be  added  that  further  consideration  of 
the  subject  has  shown  in  still  stronger  light  the  difficulty  attending  it 
To  ascertain  the  variations  of  flood  heights  from  year  to  year,  to  trace 
the  causes  of  those  variations  to  their  sources,  to  determine  how  far, 
if  at  ^11,  they  were  due  to  levees  built  by  the  United  States,  and  how 
far,  if  at  all,  they  were  due  to  levees  built  by  the  States  or  local  author- 
ities, and  how  much,  if  any,  of  the  total  injury  suflered  by  a  land- 
owner is  due  to  an  increased  flood  height  caused  by  such  levees,  and 
how  much,  if  anything,  ought  to  be  recovered  from  the  United  States 
for  such  injury,  is  a  problem  which  appears  to  the  Commission  to  be 
incapable  of  solution  except  by  legislation  designed  and  adapted  to  the 
peculiar  and  extraordinary  circumstances  of  the  case. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  Commission  beg  leave  to  call  the  attention  of  Congress  to  the 
fact  that  the  last  of  the  continuing  appropriations  provided  for  by  the 
act  of  1892  IS  now  about  to  be  expended.  The  wisdom  of  the  policy  of 
authorizing  the  letting  of  contracts  in  advance  of  appropriations  and 
extending  over  a  term  of  years  has,  in  the  experience  of  the  Commis- 
sion, been  amply  vindicated.  In  the  matter  of  levee  contracts  alone 
the  price  per  cubic  yard  of  earth  has  been  reduced  from  21  cents  to  9 
cents,  thus  allowing  a  very  much  greater  amount  of  work  to  be  done 
than  would  have  been  possible  at  the  prices  formerly  prevailing.  This 
advantage  and  the  further  one  of  the  ease  and  certainty  with  which 
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work  can  be  laid  out  and  carried  on  are  so  great  that  the  Commission 
veutare  to  express  the  hope  that  Congress  will  provide  for  the  extension 
of  this  method  of  appropriation  over  another  term  of  years. 

E9iimate  of  funds  of  the  MiasUnppi  River  CommUsion  for  the  fiscal  year  ending  June 

SO,  189?. 

For  improviag  Missiasippi  River  from  Head  of  the  Passes  to  the  mouth 
of  the  Ohio  River,  iDClnding  salaries  and  clerical,  office,  traveling,  aud 

miscellaneous  expeuses  of  toe  Mississippi  River  Commissiou $3, 000, 000 

For  improviug  harbor  at : 

New  Madrid,  Mo 60,000 

Memphis,  Tenn 72,000 

Greenville,  Miss 150,000 

Delta  Point,  La 150,000 

Natchez,  Miss.,  and  Vidalia,  La 385, 000 

New  Orleans,  La 300,000 

For  improvement  at  head  of  Atchafalaya  and  mouth  of  Red  River, 

Looiaiana 300,000 

FINANCIAL  STATEMENT. 

Appropriation  for  improving  Mississippi  River : 

Balance  on  hand  May  31,  1804 ;.     $670,067.62 

Appropriated — 

Actof  August  17, 1894 $485,000.00 

Act  of  August  18, 1894 2,665,000.00 

Act  of  March  5, 1885 2,665,000.00 

5, 815, 000. 00 

Total 6,485,067.62 

Expended  June  1,  1894,  to  June  30, 1895 2,794,205.75 

Balance  on  hand  June  30, 1895 3,690,861.87 

Distributed  as  follows : 

Levees 1,779,900.74 

Channel  works 594,969.46 

Harbors  and  bank  protection 268,520.41 

Red  ami  Atchafalaya 71,006.12 

Surveys,  gauges,  and  observations 212, 046. 38 

Plant,  Mississippi  River  Commission,  and  miscellaneous 212, 257. 72 

Dredges  and  dredging 549, 161.04 

Unallotted 3,000.00 

Total 3,690,861.87 

Approximate  outstanding  liabilities  and  amounts  covered  by  existing 
contracts 1,073,676.79 

I  subscribe  to  the  statements  of  the  report  only  so  far  as  relates  to  the  record  of 
work  done  during  the  year. 

G.   L.   QlLLESPIE, 

ZAeut.  Col.,  Corps  of  Engineers,  President  Mississippi  River  Commission, 

B.  M.  Hakrod. 
Robert  S.  Taylor. 
Henky  Flad. 
Amos  Stickney, 
Lieut.  Col.  of  Engineers,  U.  S.  A. 
Henry  L.  Whiting, 
U.  S.  Coast  and  Oeodeiio  Survey. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 
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MINORITY  REPORT. 

I  concur  in  all  the  preceding  report,  with  the  exception  of  that  por- 
tion which  refers  to  the  separation  of  the  Mississippi  and  Bed  rivers. 

The  question  of  the  separation  of  the  lied  and  Atchafalaya  river 
systems  from  the  Mississippi  involves  two  interests  of  importance. 
One  is  the  navigation  of  these  rivers,  their  tributaries,  and  connections, 
and  the  other  is  the  whole  riparian  interest  of  Louisiana  along  the 
Mississippi  below  the  mouth  of  Bed  Biver. 

As  long  as  Old  Biver  is  left  open  as  at  present,  boats  bound  for  Bed 
Biver  and  its  tributaries,  as  also  those  destined  for  the  Atchafalaya, 
Teche,  and  all  other  connecting  streams  can  pass  freely  through  at  all 
high  and  medium  stages.  At  low  water  the  passage  is  difficult,  and 
frequently  impossible  for  months  at  a  time,  and  this  condition  of  affairs 
has  now  existed  for  fully  twenty  years.  Everything  indicates  that,  if 
left  to  itself,  Old  Biver  would  soon  be  closed;  nothing  but  persistent 
work,  repeated  year  after  year,  has  kept  it  open  so  far.  The  plan  upon 
which  the  Gommission  is  now  engaged  does  not,  to  my  mind,  offer  any 
better  chance  of  a  practical  and  permanent  solution  than  those  that 
have  preceded  it.  Even  if  the  diversion  of  the  low- water  discharge  of 
Bed  Biver  through  upper  Old  Biver,  to  the  north  of  Tumbulls  Island, 
can  be  effected,  leaving  lower  Old  Biver  as  an  inlet  to  the  Atchafalaya, 
the  same  difficulties  will  occur  as  now,  but  in  two  channels  instead  of 
one.  No  assurance  can  be  given  that  either  channel  will  maintain  itself 
without  annual  dredging,  or  that  even  this  can  always  be  made  effect- 
ive. To  leave  such  an  important  commercial  channel  subject  to  the 
contingencies  of  annual  appropriations  is  not,  in  my  opinion,  an  improve- 
ment such  as  is  desired  by  commercial  interests,  nor  contemplated  by 
Congress.  Artificial  communication  by  canal  between  the  rivers  affected 
is,  in  my  opinion,  the  only  possible  solution  of  the  difficulty.  The  canal 
authorized  by  Congress  to  connect  the  Mississippi  with  Bayou  Plaque- 
mine,  can  undoubtedly  be  made  to  furnish  all  necessary  accommoda- 
tion, even  for  the  Bed  Biver  commerce;  for  the  Atchafalaya  and  Teche 
it  will  be  far  better  than  the  present  route,  whether  at  high  or  low 
stages. 

The  only  other  point  requiring  consideration  is  the  effect  on  lower 
Louisiana  with  regard  to  the  flood  discharge  of  the  Mississippi.  If  the 
levee  system  be  extended  across  Old  Biver  all  the  water  which  reaches 
the  present  mouth  of  Bed  Biver  must  pass  between  the  levees  from 
that  point  to  the  Gulf,  and  the  question  of  interest  is  whether  this  con- 
dition would  be  better  or  worse  than  with  Old  Biver  open. 

In  a  paper  appended  to  the  present  report  of  the  Commission  I  have 
set  forth  at  length  my  views  on  this  subject.  I  regard  the  inflow  from 
Bed  Biver  at  high  stages  as  the  great  factor  in  disastrous  floods  in 
lower  Louisiana  and  that  this  is  true  whether  the  water  producing  this 
inflow  be  crevasse  water  from  the  Mississippi  or  the  drainage  of  the 
Bed  Biver  Basin.  The  Atchafalaya  never  has  acted  as  an  outlet  in 
great  floods,  and  I  do  not  believe  that  it  would  do  so  even  if  the  crevasse 
water  were  excluded,  as  the  Bed  Biver  is  invariably  in  flood  at  such 
times.  Hence  no  relief  need  be  expected  at  high  stages,  while  at  all 
others  its  influence,  like  any  other  outlet,  would  be  decidedly  hurtful  to 
the  channel.  Its  entire  closure,  by  concentrating  a  greater  flow  past 
Bed  Biver  Landing  would  speedily  enlarge  the  channel  and  bringdown 
flood  heights  at  that  point,  to  the  very  great  benefit  of  the  country 
below.  If  this  concentration  be  made  gradually  no  bad  results  are 
likely  to  ensue.    The  rapid  enlargement  and  improvement  of  channel 
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known  to  be  in  progress  botli  above  and  below  Bed  Eiver  Landing, 
shows  conclusively  that  the  river  can  and  will  ac^nst  itself  to  new  con- 
ditions of  increased  discharge  and  without  excessive  elevation  of  flood 
surface,  and  I  am  firmly  of  the  opinion  that  the  expected  increase  of 
discharge  due  to  the  absence  of  crevasses  on  the  Tensas  Front  can  be 
more  safely  and  surely  provided  for  \v;ith  Old  Kiver  closed  than  with  it 
open.  In  fact,  I  do  not  consider  that  any  raising  of  the  levees  above 
the  grades  now  aimed  at,  but  not  yet  attained,  would  under  those  con- 
ditions be  at  all  necessary. 

I  think,  therefore,  that  the  closing  of  Old  River  should  be  recognized 
as  both  desirable  and  necessary,  that  the  Plaquemine  Canal  should  be 
pushed  to  early  completion,  that  the  levees  below  Bed  Biver  Landing 
should  be  put  in  x)erfect  order  and  brought  up  to  grade,  and  that  mean- 
while the  closure  of  the  gap  from  Bougere  down  should  proceed  grad- 
ually, so  as  to  throw  a  constantly  increasing  increment  past  Bed  Biver 
Landing,  and  so  enlarge  the  channel  at  that  point.  When  all  these 
operations  have  been  completed,  then  the  closure  of  Old  Biver  should 
be  made.  Meanwhile,  and  until  the  Plaquemine  Canal  is  available, 
Old  Biver  should,  if  possible,  be  kept  open  by  dredging,  as  at  present, 
and  ultimately  the  dam  in  Bed  Biver  and  the  sills  in  the  Atchafalaya 
should  be  removed. 

BespectfuUy  submitted. 

Ghas.  B.  Suter, 
Lieut  Col.  of  Engineers^  U.  8,  A. 
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Appendix  I. 

PAPER  BY  UEUT.  COL.  CHARUES  R.  SUTER,  CORPS  OF  ENGINEERS,  ON  EFFECTS  OF 
RECENT  LEVEE  CONSTRUCTION,  WITH  SUGGESTIONS  FOR  THE  RELIEF  OF  LOWER 
LOUISIANA  FROM  BXCESSIVB  FLOOD  HEIGHTS. 

St.  Louis,  Mo.,  Natemher  ?,  1894, 
General:  The  great  progress  made  of  late  years  in  levee  constmctioD,  coupled 
with  the  probability  that  in  a  few  years  the  system  will  be  substantially  completed, 
has  naturally  aroused  much  interest  throughout  the  whole  valley  of  the  Lower  Mis- 
sissippi. The  increased  flood  heights  due  to  this  artificial  restraint,  althongh  fully 
expected  and  predicted  beforehand,  have  nevertheless  created  much  anxiety  among 
those  persons  who  are  personally  interested  in  the  matter,  and  have  aroused  much 
apprehension  as  to  what  the  final  outcome  will  be.  This  feeling  is  by  no  means  con- 
fined to  ignorant  persons,  professional  alarmists  and  cranks,  but  affects  also  so  many 
persons  of  intelligence  and  influential  position,  that  some  expression  of  this  feeling 
in  the  shape  of  adverse  legislation  is  much  to  be  apprehended.  This  being  the  case 
it  seems  to  me  to  be  the  imperative  duty  of  the  Commission  to  prepare  for  such  a  con- 
tingency beforehand  and  to  avert  it  if  possible  by  such  action  or  statement  of  facta 
as  will  serve  in  some  measure  to  relieve  the  public  mind.  Althongh  the  full  measure 
of  results  can  not  perhaps  be  safely  predicted  as  yet,  still  the  facts  now  in  our  pos- 
session, or  easily  obtainable,  should  enable  us  to  indicate  the  efTects  already  produced, 
both  good  and  bad,  and  the  probabilities  of  the  future.  As  a  contribution  toward 
this  end  I  submit  the  following  paper,  which,  although  mainly  devoted  to  the  special 
ease  of  lower  Louisiana,  still,  nevertheless,  of  necessity,  touches  more  or  less  on  the 
general  features  of  the  problem. 

In  the  early  discnssion  of  the  levee  problem  very  wide  divergencies  of  opinion  are 
to  be  noted  as  to  the  probable  height  of  floods  with  a  completely  restrained  river.  On 
the  one  hand,  the  assumption  of  an  unchangeable  section  gave  estimates  of  extra- 
ordinary elevations,  while  on  the  other  an  exaggerated  opinion  of  the  adjustability 
of  the  river  bed  led  to  an  expectation  of  depression  rather  than  of  elevation.  As 
usual  in  such  cases  the  truth  is  now  seen  to  lie  between  these  extremes.  The  river 
bed  is  not  fixed,  but  does  adjust  itself  to  new  conditions,  although  this  a^ustment 
requires  time.  Wherever  the  levees  have  be^n  carried  along  basins  heretofore  open, 
a  considerable  elevation  of  flood  heights  has  been  noted,  but  also  a  very  decided 
enlargement  of  section,  as  evidenced  by  the  depression  of  the  low- water  plane. 
Where  levee  oonstmction  has  taken  place  on  both  sides  of  the  river,  as  from  the 
month  of  White  River  to  Vicksburg,  both  these  effect*s  are  very  marked.  As  the 
lowering  of  the  low- water  plane  is  still  progressing  at  a  quite  rapid  rate,  while  the 
increase  in  flood  heights  js  relatively  much  lower,  it  seems  reasonable  to  infer  that 
this  increase  in  elevation  will  soon  cease,  and  may  in  time  be  followed  by  a  decline 
if  the  enlargement  of  section  continues.  In  a  general  way  it  has  been  shown  that 
the  large  increase  of  flood  height  has  been  mainly  confined  to  intermediate  points 
along  the  great  swamp  basins;  at  the  lower  ends  of  these  basins  it  has  been  slight, 
as  for  instance  at  Vicksburg.  The  only  feature  of  uncertainty  which  now  remains 
is  as  to  the  effect  of.  leveeing  the  St.  Francis  Basin.  That  this  will  increase  flood  . 
heights  at  Memphis,  and  all  points  above  there,  seems  certain,  but  so  far  iis  concerns 
the  river  below  Helena  there  is  this  much  to  be  said.  All  the  water  which  reaches 
the  main  stream  above  the  junction  of  White  River  now  passes  Helena  between  levees 
and  hence  has  probably  produced  its  maximum  efiect.  There  seems  little  reason  for 
thinking  that  the  heignt  reached  in  1886  will  be  much  exceeded  by  any  such  floods 
as  heretofore  experienced. 

As  a  general  proposition  it  may,  I  think,  be  safely  asserted  that,  in  the  case  of  riv- 
ers like  the  Mississippi,  the  bed  represents  the  result  of  the  work  expended  upon 
it.  Now  this  work  is  at  its  maximum  at  some  period  of  the  flood  season,  and  the 
most  frequent  or  habitually  recurring  maximum  probably  fixes  the  dimensions  of 
the  channel.  In  the  case  of  very  exceptional  floods,  and  generally  when  they  are 
nnrestrained,  the  effect  produced  is  probably  not  commensurate  with  their  volume, 
and  may  under  certain  conditions  be  deleterious  rather  than  beneficial.  In  the  case 
of  an  entirely  nnleveed  river  the  mean  height  of  bank  would  most  likely  be  the 
point  of  maximum  effect,  and  as  this  bank  is  artificially  raised  by  levees,  so  we  should 
look  for  a  corresponding  elevation  of  the  point  mentioned,  a  resulting  increase  of 
work,  and  a  general  emargement  of  the  channel.  That  this  is  true  we  have  posi- 
tive evidence.  The  construction  of  the  Upper  Yazoo  levees  has  depressed  the  low- 
water  plane  at  Helena  and  Mhoon  Landing  about  2  feet,  the  closure  of  the  Upper 
Tensas  basin  has  depressed  the  low-water  plane  between  White  River  and  Vicksburg 
from  2  to  4  feet,  and  this  means  enlargement  of  river  section.  Reasoning  backward 
from  these  facts,  we  should  infer  that  the  removal  of  levee  restraint  would  in  time 
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restore  the  old  conditions.    In  other  words,  we  may  accept  a«  a  fact  that  the  river 
bed  is  adjusted  to  meet  the  most  frequently  recurring  maximum  requirements 

Below  the  great  swamp  basins  we  find  lower  Louisiana  where,  although  the  coa- 
ditions  are  somewhat  different,  the  results  have  been  analagous.    Although  the  river 
throughout  this  portion  of  its  course  has  been  more  or  less  completely  leveed  for 
nearly  a  century,  yet,  owing  to  its  peculiar  situation,  it  has  never  received  the  full 
volume  of  the  river's  flow.    A  considerable  portion  of  this  has  always  escaped 
through  the  Atchafalaya  country,  and  of  the  balance  all  beyond  a  certain  amomit 
has  escaped  over  the  banks  and  through  breaks  in  the  levees  between  Red  River  and 
the  Gulf.    The  channel  formed,  while  of  wonderful  efficiency,  has  still  only  been 
ac^usted  to  this  comparatively  small  volume  and  any  increase  in  discharge  must 
involve  increase  in  flood  height,  at  least  until  readjustment  of  channel  capacity  has 
been  attained.    That  such  read^justment  is  taking  place  no  one  can  doubt;  the  evi- 
dence given  by  increased  caving  of  banks  is  too  apparent  to  be  overlooked,  but  the 
information  obtained  at  other  points  by  a  study  of  the  movement  of  the  low-water 
plane  is  not  so  easily  obtained  on  this  portion  of  the  river,  although  in  time  it  will 
probably  become  apparent.    Meanwhile  the  steady  increase  in  flood  heights,  the 
higher  grades  of  levees  required,  the  disastrous  effects  of  crevasses  which  have 
occurred,  and  the  prospect  of  all  these  evils  being  still  further  increased  as  the 
amount  of  water  coming  from  above  becomes  greater,  have  naturally  alarmed  the 
people  and  raised  doubts  as  to  the  possibility,  not  to  say  the  advisabilitVj  of  placing 
further  reliance  on  levees  alone  as  a  means  of  protection .  As  might  naturally  have  been 
expected,  the  public  mind  has  at  once  reverted  to  the  ever-popular  theory  of  outlets, 
and  in  some  snape  or  form  this  is  the  remedy  that  apparently  now  meets  with  most 
general  favor.    To  my  mind  no  more  suicidal  policy  could  be  adopted,  and  so  strongly 
do  I  feel  the  necessity  of  emphasizing  this  view  that  I  trust  I  may  be  pardoned  some 
further  discussion  of  this  rather  hackney  ed  subject.   I  suppose  that  no  one  now  doubts 
that  the  complete  leveeing  of  the  river  from  Cairo  down  will  in  the  near  future 
be  an  accomplished  fact,  and  that  volumes  of  discharge  of  magnitude  never  before 
experienced  must  be  expected  and  provided  for  in  lower  Louisiana.    The  sole  ques- 
tion to  be  answered  is.  How  can  this  best  be  done  f  Shall  it  be  by  complete  restraint, 
or  by  partial  restraint  only,  or  by  no  restraint  at  all  f  It  seems  to  me  that  the  experience 
of  the  last  forty  or  fifty  years  during  which  the  sy8tem.of  partial  restraint  has  been 
tried  most  thoroughly  should  be  conclusive  on  that  point.    Every  great  flood  on 
record  has  deluged  and  devastated  large  portions  of  the  State,  the  loss  in  direct  dam- 
ages alone  amounting  to  sums  that  would  have  paid  for  a  perfect  levee  system  many 
times  over,  while  the  indirect  damages  to  the  people  and  to  the  general  prosperity 
of  the  State  are  beyond  computation.    If,  as  has  heretofore  been  the  policy  of  this 
Commission,  the  system  of  complete  restraint  is  to  be  followed,  then  it  should  be 
done  thoroughly  and  eflectively,  and  should  be  directed  solely  with  a  view  to  obtain 
ultimately  the  best  conditions  possible.    'No  better  way  can  be  devised  than  to 
improve  the  carrying  capacity  of  the  channel.    This  is  already  good,  though,  as  I 
have  before  stated  in  this  paper,  it  has  never  had  the  chance  to  attain  its  possible 
maximum,  owing  to  the  habitually  small  discharge  that  has  reached  it.    That  this 
question  of  carrying  ca]pacity  is  the  all-important  one  a  moment's  reflection  should 
show.    A  variation  In  discharge  irom  200,000  to  1,000,000  cubic  feet  per  second  pro- 
duces an  oscillation  in  gauge  height  of  30  feet  at  Red  River  Landing,  and  somewhat 
more  at  other  points  higher  up  the  river.    At  Carrollton  the  corresponding  oscilla- 
tion is  only  15  feet,  and  at  the  Forts  only  3  or  4  feet.    What  is  the  reason  for  this 
great  difierence  f  Obviously  it  is  the  difference  in  efficiency  of  section  and  that  alone. 
Therefore,  by  increasing  this  efficiency  we  provide  most  surely  not  only  for  the  floods, 
which  we  must  expect,  but  also  for  those  which  we  may  anticipate  as  possible.    No 
better  preparation  can  be  made  for  the  exceptional  floods  than  by  passing  tiie  habit- 
ual ones  at  as  low  a  level  as  possible.    Such  margin  of  safety  as  may  be  given  on  this 
portion  of  the  river  corresponds  to  ftoiu  two  to  three  times  the  same  amount  on  the 
portion  above.    The  surest  way,  in  my  opinion,  to  give  the  greatest  possible  factor 
of  safety  to  lower  Louisiana  is  to  habitually  send  down  through  the  channel  and 
under  complete  restraint  the  largest  possible  volume  of  discharge,  so  as  to  increase 
to  the  utmost  extent  the  carrying  capacity  of  the  channel.    That  this  will  be  attended 
with  temporary  inconveniences  I  do  not  doubt,  but  the  ultimate  result  will  be  sure 
and  also  the  best  possible.    Anything  less  than  a  thorough  treatment,  any  dallying 
with  outlet  or  kindred  theories,  will  mean  failure  and  the  infliction  of  disaster  to 
which  those  of  the  past  will  seem  insignificant. 

The  outlet  theory  in  somewhat  modified  shape  has  apparently  found  some  fnvor  of 
late  even  among  engineers  and  others  who  reject  the  more  radical  measures  which 
have  been  from  time  to  time  proposed.  I  allude  more  particularly  to  partial  outlets 
or  high-water  wasteweirs,  and  to  what  might  be  called  temporary  outlets  or  arti- 
ficial crevasses.  My  own  study  of  the  subject  has  convinced  me  that  an  outlet  is  an 
outlet  under  whatever  name  it  be  disguised,  that  the  badness  of  its  effects  is  only  a 
question  of  degreoi  and  that  it  is  merely  a  question  of  time  before  th^  fnU  inoasure 
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of  its  evil  conseqaences  will  be  assared.  In  attempting  to  form  opinions  on  this 
sobject  much  time  and  labor  has  been  devoted  to  soundiug  in  the  vicinity  of  crevasses 
to  determine  what  changes  in  the  bottom  may  havo  taken  place  through  their  influ- 
ence. The  results  are  reported  to  be  contradictory  and  generally  unsatisfactory. 
This  of  itself  proves  nothing.  The  deterioration  of  channel  capacity,  if  such  exists, 
extends  over  long  reaches  of  the  river,  and  is  not  likely  to  be  revealed  by  a  few 
soundings  in  the  Immediate  neighborhood  of  a  crevasse,  even  if  sonndinss  in  depths 
of  water  such  as  are  met  with  in  this  portion  of  the  river  could  be  entirely  depended 
on.  The  surface  of  the  water  is,  however,  always  accessible  and  is  capable  of  fur- 
nishing us  all. the  information  we  need. 

Slope  of  water  surface  indicates  resistance  to  flow,  and  any  change  in  this  slope  for 
eqnal  discharges  means  variation  of  resistance  to  flow  between  the  points  compared. 
If,  therefore,  we  take  some  one  gauge  as  a  standard  and  establish  its  relation  for 
eqnal  discharges  with  other  gauges  l^low,  we  secure  a  line  of  reference  from  which 
actual  variations  in  the  slopes  between  the  various  points  can  be  measured,  and  their 
meaning  interpreted.  Discharge  remaining  the  same,  a  relative  diminution  of  ^auge 
height  at  any  point  means  increased  discharging  capacity  or  efliciency  of  section  at 
that  point,  while  relative  increase  of  gauge  height  means  decreased  efficien(*y  or  dis- 
charging capacity.  Profiles  obtained  from  these  relations  furnish  us  standards  with 
which  the  actual  profiles  may  at  any  time  be  compared,  thus  enabling  us  to  detect 
any  change  in  regimen  over  long  sections  of  the  river.  The  manner  of  constructing 
these  gauge  relations  has  been  fully  explained  in  previous  papers.  I  will  merely 
add  here  that  the  section  of  river  below  Red  River  Landing  is  peculiarly  favorable 
to  this  study,  the  gauges  being  numerous  and  close  together,  the  discharge  habitually 
constant  and  the  various  conditions  of  regimen  remarkably  stable. 

PI.  I  shows  these  gauge  relations  between  Red  River  Landing-Carrollton,  and 
Bed  River  Landing-Baton  Roage  for  1874.  and  most  of  the  subsequent  years  to 
inclade  1898,  f^om  an  elevation  of  30  feet  on  the  Red  River  Landing  gauge  to  the 
maximum  heights  attained,  and  is  given  here  mainly  to  show  the  efiect  of  crevasses. 

In  1874  numerous  crevasses  occurred,  and  of  these  the  g^eat  breaks  at  Bonnet 
Carr6  and  Mor^anza  were  left  open  for  many  years.  We  have,  therefore,  here  a  per- 
fect example  of  a  partial  outlet  or  high-water  wasteweir,  as  neither  of  these  crevasses 
discharged  water  to  any  great  extent  below  the  level  of  the  natural  bank.  Referring 
to  the  plate,  it  will  be  noted  that  the  immediate  efi'ect  of  these  crevasses  was  to  estab- 
lish a  new  line  of  relation  with  Red  River,  which  is  given  by  the  falling  stage  obser- 
vations of  1874.  Now,  if  the  theory  be  correct,  that  taking  ofl'  the  top  of  a  flood  by 
snch  high-water  wasteweirs  can  be  done  without  detriment  to  the  channel,  then  this 
second  gauge  relation  should  have  held  good  during  the  whole  period  while  these 
breaks  were  open,  or  for  the  rising  stages  at  least.  As  a  fact  we  find  that  such  was 
the  case  for  only  a  very  short  time — the  measure  of  relief  for  difl<erent  gauge  heights 
being  given  herewith  in  tabular  form  for  both  Baton  Rouge  and  Carroliton  for  1874, 
1876, 1880,  and  1882.  This  measure  of  relief  is  always  estimated  from  the  rising 
stage  of  1874.  (See  Table  I.)  Bearing  in  mind  that  in  1882  other  crevasses  occurred 
to  increase  the  effect  of  the  two  large  ones  at  the  highest  and  also  for  the  falling 
sta^e,  we  find  that  for  the  rising  stage  the  relief  aflbrded  in  1874  of  3.2  and  2.9  feet 
at  Carroliton  for  stages  at  Red  River  Landing  of  45  and  35  feet,  respectively,  had 
diminished  in  1882  to  1.4  and  0.7  feet,  respectively.  At  Baton  Rouge  the  correspond- 
ing figures  for  1874  are  3.6  and  2.5  feet,  for  1882,  1.4  and  0.5  feet.  The  full  series 
of  relations  show  a  progressive  change,  and  that  for  stages  below  40  feet  on  the 
Red  River  Landing  gauge  the  channel  bad  so  deteriorated  that  the  relief  afibrded  by 
these  great  high-water  wasteweirs  had  practically  disappeared,  and  that  even  above 
that  stage,  at  44  and  45  feet,^only  about  one- third  of  the  original  efibct  remained 
operative.  I  can  not  imi^ine  a  more  striking  object  lesson  than  this,  and  further 
comment  seems  uncalled  ror. 

As  regards  temporary  outlets  or  artificial  crevasses,  the  great  objection,  apart  from 
the  general  question  of  practicability,  is  that  they  would  deplete  the  flow  of  the 
river  and  retard,  if  not  prevent^  the  increase  of  channel  efficiency  which  I  deem  so 
vitally  essential.  As  a  measure  of  relief  they  would  do  no  more  nor  less  than  cre- 
vasses that  take  place  naturally,  and  with  the  history  of  these  we  are  pretty  familiar. 
The  table  appended  gives  the  lowering  due  to  various  large  crevasses  that  have 
occurred  since  1883  at  various  points  below  Red  River,  and  their  location,  as  well  as 
that  of  the  various  gauges.  (See  Table  II.)  From  this  table  it  will  be  seen  that  the 
upstream  effect  of  even  very  large  crevasses  soon  dies  out.  and  that  any  openings 
within  practicable  distances  of  Lakes  Ponchartrain  and  Borgne — in  other  words,  in 
the  immediate  vicinity  of  New  Orleans — would  aS'ord  very  little  relief  above  College 
Point  or  Donaldsonvine.  As  to  their  ultimate  efl'ect  on  the  channel,  I  have  no  doubt 
it  would  be  bad,  as  that  of  all  other  crevasses  has  been. 

Referring  again  to  the  gauge  relations  shown  on  PI.  I,  we  can,  I  think,  get  some 
farther  information  as  to  the  effects  of  crevasses  on  channel  efficiency,  even  when 
these  eievasqes  are  cloaed  as  soon  m  the  flood  has  subsided.    It  will  be  noted  by  com- 
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panng  the  standard  line  common  to  all  the  diagrams  with  the  line  of  actual  gange 
relations  that  in  all  the  years  of  great  floods  there  is  a  marked  deviation  in  the  direc- 
tion of  increased  gauge  heights  at  a  stage  corresponding  to  30  feet  on  the  Red  RiYer 
Landing  gauge.  This  is  probably  due  to  the  resistance  offered  by  the  fill-back  which 
We  know  occurs  in  passing  from  high  to  low  water  substautially  every  year  and  the 
removal  of  which  requires  work.  As  the  river  rises  to  flood  stage  this  effect  should 
and  does  diminish  by  scour,  but  in  cases  of  unusual  levee  restraint  it  is  supplemented 
by  increased  heights  due  to  increase  of  discharge  over  that  habitually  carried.  This 
latter  efl'ect  would  probably  become  apparent  somewhere  between  40  and  45  feet  on 
the  Red  River  Landing  gauge,  the  range  within  which  the  great  crevasses  have  gen- 
erally occurred.  Should  the  next  year  bring  another  great  flood,  we  should  expect 
the  same  phenomena  to  be  repeated,  but  on  a  lessening  scale,  due  to  the  enlarged 
channel  capacity  resulting  from  increased  levee  restraint  and  measurably  propor- 
tional thereto.  If,  however,  a  large  crevasse  had  occurred  near  enough  to  any  gsa^ 
to  materially^ffect  the  channel  in  that  vicinity,  we  should  look  for  its  effect  lo 
increased  gauge  readings  during  the  rise  of  the 'succeeding  year.  All  these  points 
are  very  clearfv  brought  out  by  a  study  of  the  floods  of  1890, 1891, 1892,  and  1893.  As 
an  effect  of  the  great  discharge  in  1890,  when  the  Carrollton  gauge  stood  for  some 
time  at  the  elevation  of  16  feet,  the  highest  reading  then  known,  the  channel  capacity 
must  have  been  very  materially  increased,  as  is  shown  by  the  subsequent  flood  of  1891. 
The  filling  up,  due  to  the  **  Nita  "  crevasse,  probably  accounts  for  the  readings  from 31 
to  35  feet,  Red  River  Landing  gauge,  which  are  higher  than  those  of  1890.  The  Ames 
crevasse  occurred  during  this  flood  and  was  only  a  couple  of  miles  below  the  Carroll- 
ton  gauge.  Its  deteriorating  effect  on  the  channel  in  that  vicinity  Is  very  well  shown 
in  the  flood  of  1892,  which  has  markedly  high  elevations  up  to  about  41  feet  on  the 
Red  River  Landing  gauge.  That  this  effect  was  local  is  evident  b  v  a  comparison  with 
Baton  Rouge  during  the  same  period.  The  flood  of  1891  reachea  the  same  height  at 
Carrollton  as  the  flood  of  1890;  that  of  1892  was  1.2  feet  higher,  and  its  effect  on  the 
channel  is  well  illustrated  in  1893,  where  the  divergence  from  the  standard  is  very 
much  less  than  before.  At  about  43  feet  on  the  Red  River  Landing  gauge  the  effects 
of  increased  volume  begin  to  show,  the  hoii;ht  finally  reached  at  Carrollton  l»eing  17.4 
feet,  at  which  time  the  Rescue  crevasse  checked  the  rise.  There  has  been  no  flood 
8incel893,so  that  we  can  not  tell  what  the  final  resulthas  been,  but,  so  far  as  the  infor- 
mation at  our  command  goes,  it  shows  that  a  steady  improvement  in  channel  capacity 
and  a  decrease  in  all,  except  extreme  flood  heigh tis,  has  followed  increased  levee 
restraint,  and  that  the  effect  of  even  temporarily  open  crevasses  is,  locally  at  least, 
extremely  bad. 

There  is,  however,  another  method  of  reducing  flood  heights  in  lower  Louisiana, 
which,  to  my  mind,  holds  out  great  promise  of  success,  while  at  the  same  time  avoid- 
ing the  evil  consequences  which  I  apprehend  from  such  measures  as  I  have  already 
discussed.  I  allude  to  the  closure  of  Old  River  and  the  complete  divorce  of  the  Red 
River  system  from  the  Mississippi.  Long  studv  of  the  subject  has  convinced  me 
that  the  gauge  height  at  Red  River  Landing  is  the  controlling  factor  in  all  floods  in 
lower  Louisiana.  The  relations  between  this  gauge  and  those  below,  more  especially 
the  one  at  Carrollton,  have  remained  substantially  unchanged  for  over  forty  years, 
and  seem  to  establish  beyond  question  that  any  change  in  the  gauge  heights  at  Red 
River  Landing  will  be  followed  by  proportional  changes  below.  My  opinion,  there- 
fore is,  that  this  is  the  point,  and  the  only  one,  at  which  we  may  obtain  subteantial 
relief. 

In  a  previous  paper  I  called  attention  to  the  abnormal  gauge  heights  freonently 
noted  at  the  mouths  of  tributaries  when  these  latter  were  discharging  into  tne  Mis- 
sissippi, and  also  to  the  fact  that  these  abnormal  hef ghts,  or  as  I  have  designated 
them,  ''changes  of  plane,"  at  the  mouth  of  Red  River  were  out  of  all  reason  when 
compared  with  the  actual  measured  increments.  Further  study  of  the  subject 
has  substantially  confirmed  these  views,  while  I  believe  it  enables  me  to  give  a  rea- 
sonable explanation  of  this  apparent  paradox. 

I  assume  that  any  given  discharge  entering  the  head  of  the  delta  at  Cairo  will  pass 
down  the  stream  at  such  height  on  the  various  gauges  as  the  local  conditions  of 
regimen  may  demand,  and  will  occupy  such  a  channel  as  habitual  recurrence  of  sim- 
ilar conditions  has  adjusted  to  its  requirements.  At  some  point  along  its  course  a 
body  of  water  of  greater  or  less  magnitude  is  suddenly  added  to  the  v(»lume  of  dis- 
charge. What  will  be  the  effect f  The  velocity  of  the  moving  water  will  be  checked 
as  by  the  interposition  of  any  other  obstruction  and  the  surface  will  rise  at  least  to 
such  gauge  height  as  corresponds  to  the  increased  discharge  now  taking  place.  Bnt 
will  it  stop  there?  I  can  not  think  that  it  will  unless  we  are  prepared  to  concede 
the  possibility  of  an  almost  instantaneous  readjustment  of  regimen.  On  the  con- 
trary an  abnormal  gauge  height  will  result,  depending  in  amount  on  the  extent  of  the 
disturbance  and  the  amount  of  preparation  in  channel  capacity  for  such  a  contin- 
gency. Now  this  phenomenon  takes  place  at  the  mouths  or  all  tributaries,  but  from 
Uie  circumstwoes  of  the  ca^e  wq  should  expect  a  ^ater  effect  i^t  those  places  wheiQ 
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the  influx  of  increment  is  only  occasional  than  at  those  where  it  is  habitual.  Tak- 
ing this  view  of  the  matter,  we  may  divide  the  large  tributaries  below  the  Ohio  into 
two  classes  and  desi^ato  them  as  habitual  and  occasional  tributaries.  To  the  latter 
class  belong  the  St.  Francis  and  Yazoo.  Their  normal  discharge  is  very  small,  their 
floods  are  email  and  infrequent,  and  only  due  to  heavy  rains  over  their  comparatively 
small  basins.  But  they  are  liable  to  discharge  at  irregular  intervals  euormous 
volnmes  of  water  which  has  reached  them  by  overflow  from  the  Mississippi  itself. 
White  and  Arkansas,  considered  as  one  stream,  is,  on  the  contrary,  an  habitual  trib- 
utary. While  its  low-water  discharge  is  small  its  flood  contribution  is  quite  large 
and  recurs  with  sensible  regularity.  Finally,  Red  River  has  long  since  ceased  to  be 
an  habitual  tribntarv  and  has  passed  into  the  occasional  class. 

I  will  now  proceea  to  show  that  the  effects  mentioned  do  actually  occur  in  the 
manner  stated.  PL  II  gives  profiles  at  the  month  of  White  River  at  times  when  the 
tributary  increment  was  known,  and  PI.  Ill  gives  similar  profiles  at  Red  River 
Landing.  Tables  III  and  IV  give  the  main  results  in  tabular  form.  Referring  to 
PI.  II,  I  wish  to  call  attention  to  the  distinct  depression  in  the  low-water  profile  at 
the  month  of  White  River  and  for  some  distance  below.  This  is  undoubtedly  due 
to  the  habitual  effect  of  the  tributary,  and  shows  that  the  channel  below  the  junc- 
tion has  been  substantially  enlarged.  Nothing  of  this  kind  is  shown  at  Red  River 
Landing.  Taking  the  effects  of  various  increments  in  increasing  gauge  heights,  we 
see  that  those  at  Red  River  Landing  are  very  much  the  larger.  For  instance,  at  the 
month  of  White  River  an  increment  of  82,000  cubic  feet  produced  a  rise  of  3  feet,  the 
Helena  gauge  remaining  unchanged  at  15.2  feet,  while  at  Red  River  Landing  a 
change  nom  13,000  cubic  feet  outflow  to  67,000  cubic  feet  inflow,  or  80,000  cubic  teet 
in  all,  produced  a  rise  of  5.3  feet,  the  Vicksbnrg  gau^e  remaining  unchanged  at  15.6 
feet.  The  most  striking  effect,  however,  is  shown  m  the  slopes  above  Red  River 
Landing.  Even  these  small  increments  show  a  distinct  backing  up  to  Natchez  and  St. 
Joseph,  while  in  the  case  of  White  River  they  are  barely  perceptible  at  Sunflower  , 
Lanaing,  the  next  gauge  above.  At  higher  stages  the  same  thin{^  is  noted.  On  PL  II 
high-water  profiles  at  the  mouth  of  White  River  for  the  great-flood  years  are  given. 
They  show  no  appreciable  backing  up  firom  the  mouth  of  White  River,  although 
the  increment  there  was  large — from  400,000  to  600,000  cubic  feet  per  second  at  least. 
PI.  Ill  gives  high-water  profiles  for  Red  River  Landing  both  before  and  dnring 
return  now  and  for  as  nearly  as  possible  the  same  Vicksburg  heights.  Here  we  see 
that  the  backing-up  effect  is  very  marked  both  at  Natchez  and  St.  Joseph.  PL  IV 
nves  similar  profiles  for  the  Yazoo  and  St.  Francis;  that  is,  profiles  taken  before  and 
dnrine  return  flow.  Both  show  the  same  feature  of  extensive  backing-up  effect, 
thongn  not  to  the  same  extent  as  at  Red  River  Landing.  These  illustrations  are,  I 
think,  sufficient  to  sustain  my  idea  that  the  gau^e  heignts  reached  at  the  mouths  of 
these  occasional  tributaries  are  'abnormally  high  and  considerably  greater  than 
would  be  given  by  the  same  amount  of  water  flowing  down  the  channel.  This  ques- 
tion more  especially  concerns  high  water,  the  period  when  the  tributary  increment 
is  largest  and  most  destructive  in  its  effects.  As  far  as  the  Yazoo  and  St.  Francis  are 
eoncemed,  the  difficulty  can  be  practicallymet,  and  to  a  certain  extent  has  been  met  bv 
leveeing  in  their  basins.  In  the  case  of  Ked  River  this  is  not  possible,  for,  although 
the  return  flow  from  crevasses  might  be  eliminated,  the  floods  from  Red  River  itself 
could  not,  and  these  are  generally  of  considerable  volume  and  most  frequently  occur 
on  the  very  top  of  the  flood  at  Red  River  Landing.  The  complete  closure  of  Old 
River  is  the  only  possible  solution  of  the  problem,  and  to  my  mind  the  only  proper  one. 

In  all  discussion  of  the  complicated  situation  at  the  mouth  of  Red  River  it  seems 
to  have  been  generally  assumed  that  the  Atchafalaya  is  of  the  greatest  possible 
value  as  an  outiet  during  flood  stages,  and  that  in  fact  the  salvation  of  lower  Louisi- 
ana depends  on  keepiuf^  it  open.  Now,  that  the  Atchafalaya  does  carry  a  large  vol- 
ume of  water  dnring  high  stages  of  the  Mississippi  is  of  course  undeniable,  but  that 
it  is  at  such  times  an  outlet  from  the  Mississippi  is  as  a  rule  not  true.  Certainly,  in 
all  recent  flood  years  at  least,  not  a  single  cubic  foot  of  water  has  been  taken  from 
the  Mississippi  by  this  so-called  outlet  except  at  low  or  comparatively  unimportant 
stages.  On  t-he  contrary,  at  the  time  when  relief  was  most  urgently  needed  there 
has  invariably  been  an  immense  flow  into  the  Mississippi,  and  it  is  this  which  has 
given  the  great  flood  heights  noted  at  Red  River  Landing.  PL  V  shows  the  Vicks- 
bnrg and  Red  River  Landing  hydrographs  for  1882,  1890,  1891,  1892,  and  1893.  On 
this  plate  the  hydrographs  for  Barbres  Landing,  at  the  head  of  the  Atchafalaya,  are 
also  shown.  They  are  platted  to  the  same  dates  as  Red  River  Landing  and  are 
reduced  to  the  same  zero,  so  that  they  give  at  any  time  the  slope  between  the  gauges. 
If  Barbres  gauge  is  the  higher  then  the  slope  is  toward  the  Mississippi  and  the  water 
mnst  be  flowing  toward  that  stream ;  if,  on  the  contrary,  Red  River  Landing  is  the 
highest  then  the  slope  and  flow  must  be  toward  the  Atchafalaya.  Now^  in  the  flood 
of  1882  the  diagram  shows  that  the  flow  was  from  the  Atchafalaya  and  into  the  Mis- 
sissippi from  January  25  to  some  date  after  August  20,  the  crest  of  the  Mississippi 
flooa  naving  occuired  on  March  27.    In  other  words,  this  remarkable  outlet  worked 
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the  wrong  way  for  over  six  months,  inclnding  the  entire  period  when  it  was  most 
desirable  that  it  shoald  afford  relief.  In  1890  the  same  thing  ocoorred  for  over  foni 
months,  in  1891  for  three  months,  in  1892  and  1893  for  over  three  months.  This  is 
certainly  a  rather  poor  showing  for  the  efficiency  and  value  of  the  Atcha&laya  as 
an  outlet  for  the  Mississippi.  It  is  of  course  true  that  a  considerable  portion  of  the 
high- water  ilow  into  the  Mississippi  at  Old  River  at  such  times  is  crevasse  water 
from  above,  but  it  must  not  be  forgotten  that  Red  River  itself  is  capable  of  produc- 
ing tremendous  effects  without  any  assistance  of  this  kind.  I  myself  have  seen  the 
banks  of  Red  River  deeply  submerged  from  the  Landing  to  the  confluence  of  the 
Black,  including  the  most  of  Tumbulls  Island,  by  a  flood  m  Red  River  alone.  There 
had  been  no  crevasses  and  the  Mississippi  was  not  within  10  feet  of  the  top  of  its 
banks.  On  this  occasion  the  Ouachita  was  backed  up  as  far  as  Camden  and  its 
banks  were  deeply  submerged.  Again,  in  1890,  long  before  any  crevasse  water  coald 
have  reached  Old  River,  PI.  V  shows  a  strong  outflow  into  the  Mississippi,  which 
had  already  reached  a  45-foot  stage.  This  was  solely  due  to  a  flood  In  Red  River. 
(See  the  hydrographs  on  PL  VI.)  In  every  case  of  a  great  flood  in  the  Mississippi 
the  evidence  shows  that  a  flood  from  Red  River  has  coincided  with  the  mazimnm 
gauge  heights  at  Red  River  Landing  and  was  doubtless  largely  instrumental  in 
causing  them.  The  baneful  efi'ect  of  this  high-stage  inflow  can  hardly  be  overesti- 
mated. PI.  Ill  shows  by  a  comparison  of  profiles  in  1893  before  and  during  inflow, 
and  for  the  same  reading  at  Yicksburg,  that  the  extra  gauge  height  due  to  the  inflow 
amounted  to  nearly  7  feet  at  Red  River  Landing.  In  other  words,  about  that  much 
relief  would  have  been  given  to  the  whole  of  lower  Louisiana  if  Old  River  had  been 
closed.    With  such  facts  before  us  further  argument  seems  superfluous. 

To  show  this  matter  still  more  clearly,  however,  PI.  IX  has  been  prepared.  This 
plate  shows  the  profile  from  Yicksburg  t-o  Carrollton  for  a  stage  at  Vicksbui^  in 
1893  within  one- tenth  of  a  foot  of  the  maximum  and  at  a  time  when  there  was 
neither  inflow  nor  outflow  at  Red  River  Landing  (marked  No.  1).  The  profile  marked 
No.  2  gives  the  corresponding  heights  for  the  maximum  reading  at  Red  River  Land- 
ing and  profile  No.  3  gives  the  correction  necessary  to  eliminate  the  effect  of  the 
Rescue  crevasse,  which  had  occurred  three  days  before.  It  will  be  noted  that  the 
Yicksburg  ^ange  had  meanwhile  fallen  3.6  feet  fYom  its  height  on  profile  No.  1.  To 
allow  for  this  profile  No.  4  has  been  constructed  by  diminishing  the  heights  on  profile 
No.  1  by  amounts  equivalent  for  each  gauge  to  3.6  feet  at  Yicksburg.*  This  should  give 
very  closely  the  profile  that  would  have  heen  found  at  this  time  had  Old  River  been 
closed,  and  the  dift'erences  in  gauge  heights  between  this  and  profiles  Nos.  2  and  3 
should  give  the  maximum  ett'ects  of  the  increment  from  Red  River.  These  values 
are  tabulated  on  the  diagram. 

The  efl'ectual  closure  of  the  Tensas  front  will  probably  diminish  to  some  extent 
the  amount  of  the  increment  at  Red  River  Landing  and  will  also  probably  increase 
the  len^h  of  the  period  during  which  the  Atchafalaya  may  act  as  an  outlet  to  the 
Mississippi.  But  will  this  be  an  advantage?  To  my  mind  it  certainly  will  not. 
The  evidence  already  brought  forward  in  the  case  of  the  Morganza  and  Bonnet 
Carr^  crevasses  justifies  the  inference  that  the  channel  below  Red  River  Landing 
has  already  been  deteriorated  by  this  outlet  and  that  any  increase  in  its  efficiency 
will  lead  to  still  further  deterioration.  This  is  certainly  not  the  preparation  for 
great  floods  which  I  deem  indispensable,  and  in  an^  case  it  must  not  be  forgotten 
that  the  occurrence  of  crevasses  in  the  Tensas  front  is  a  contingency  which  can  not 
be  absolutely  guarded  against.  Should  such  occur  the  deteriorated  channel  below 
would  give  greater  gauge  heights  than  even  those  with  which  we  are  now  familiar. 

If  Old  River  be  closed  and  the  Tensas  levees  held,  the  whole  volume  of  discharge 
must  pass  Red  River  Landing  in  the  channel,  and  the  question  then  arises,  What 
height  of  gauge  must  be  expected  for  such  floods  as  we  are  likely  to  experience! 
For  those  of  recent  years  I  think  a  reasonably  accurate  estimate  can  be  made.  On 
PI.  Ill  a  number  of  profiles  marked  '^normal''  have  been  made  for  varioils  years. 
The  gauge  readings  are  taken  for  as  high  stages  as  could  be  found  when  there  was 
neither  outflow  nor  inflow  at  Old  River,  as  indicated  by  the  Barbres  and  Red  River 
Landing  gauges.  These  should  therefore  show  fairly  well  the  true  high-water 
slopes  between  Yicksburg  and  Red  River  Landing  for  the  dincharges  which  caused 
the  respective  Yicksburg  gauge  heights.  One  of  these,  in  1893,  starts  at  Yicksburg 
at  an  elevation  of  48.2  feet,  or  within  a  tenth  of  the  highest  reading  for  that  year, 
and  the  others  are  for  quite  high  gauge  readings.  They  are  sensibly  parallel  and 
serve  to  corroborate  the  results  obtained  by  the  method  of  gauge  relations  by  which 
the  probable  extreme  heights  herewith  given  have  been  deduced.  PI.  Yll  shows 
the  upper  portion  of  the  gauge  relations  for  **  Mouth  of  White  River- Yicksburg'* 
and  *'  Vicksburg-Red  River  Lauding,"  together  with  the  lines  used  in  computing  the 
probable  heights  for  1890, 1891, 1892,  and  1893.  With  regard  to  these  relations  there 
is  this  much  to  be  said :  Those  between  Yicksburg  and  Red  River  Landing  are 

•See  Table  YIL 
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pro1>ably  entirelj  reliable,  as  bat  little  ohan^e  of  regimen  could  have  ooonrred 
between  these  points  at  the  time  selected.  From  Wliite  River  to  Vicksbnrg  the 
de^i^  of  reliability  depends  on  the  greater  or  less  amount  of  possible  variation  in 
regimen  due  to  crevasses,  and  more  especially  to  return  flow  f^om  the  Yazoo.  For 
this  reason  the  relations  for  1891, 1892,  and  1893  are  probably  more  reliable  than  that 
for  1890,  and  that  for  1893  is  probably  the  most  reliable  of  the  four.  In  all  these  cases 
the  falling  stage  is  necessarily  largely  conjectural,  but  is  of  comparatively  small 
importance.  The  probable  heights  of  all  the  four  floods  both  for  Red  River  Landing 
and  Vicksburg,  under  the  condition  that  all  levees  had  been  held  and  Old  River 
closed,  are  shown  on  PI.  V  in  contrast  with  the  actual  elevations.  The  actual  and 
computed  maxima  are  given  for  Vicksburg,  Red  River  Landing,  and  Carrollton  in 
Table  VI. 

With  regard  to  the  probable  effects  herein  noted,  it  is  farther  to  be  said  that  they 
are  believed  to  be  quite  on  the  safe  side,  as  no  account  is  taken  of  the  lowering  of 
the  plane  of  flow  wnich  will  undoubtedly  follow  the  increase  of  discharge  between 
Vicksburg  and  Red  Riv^r  Landing.  To  form  sonle  idea  of  this  probable  effect  I 
invite  attention  to  Plate  VIII,  which  shows  graphically  the  effects  produced  by  the 
increased  restraint  between  mouth  of  White  River  and  Vicksburg  due  to  the  exten- 
sive levee  building  along  the  upper  Tensas.  Profiles  are  given  lor  1882, 1883,  1890, 
1891, 1892,  and  1893  for  equal  heights  on  month  of  White  River  gauge,  and  at  two 
different  elevations,  viz,  10  and  47.5  feet,  this  latter  elevation  being  anterior  to  any 
levee  breaks  in  the  later  years  designated,  while  the  former  is  so  chosen  as  to  elimi- 
nate the  local  effect  of  bars,  and  also  to  enable  more  years  to  be  included  in  the 
stndy.  Profiles  of  extreme  high  and  extreme  low  stages  for  these  years  are  also 
given.  The  noticeable  features  are  the  great  and  progressive  lowering  of  the  low- 
water  plane,  and  the  slower  rise  of  the  high-water  plane,  which  culminated  in  1892 
and  showed  a  marked  recession  in  1893,  the  year  of  greatest  restraint.  It  is  evident 
that  these  results  are  not  yet  fully  worked  out,  but  they  point  distinctly  to  lesser 
future  gauge  heights  at  Vicksburg  relatively  to  the  nioutn  of  White  River.  The 
same  results  may  be  expected  to  follow  at  Red  River  Landing  if  Old  River  is  closed; 
that  is,  the  Red  River  Landing  heights  should  decrease  relatively  to  Vicksburg,  and 
f  these  latter  are  decreased  relatively  to  White  River  a  still  further  reduction  at 
Red  River  Landing  may  be  expected.  This  would  mean  still  greater  relief  for  lower 
Louisiana. 

To  sum  up,  it  seems  probable  that  the  closure  of  Old  River  and  the  complete  divorce 
of  the  Mississippi  from  the  Red  River  system  would  bring  about  the  following 
advantageous  results : 

First.  The  deleterious  effect  of  the  Atchafalaya  outlet  would  be  done  away  with. 

Second.  The  floods  of  Red  River  would  be  kept  out  of  the  Mississinpi,  as  also  the 
return  flow  from  possible  Tensas  Basin  crevasses. 

Third.  The  extreme  flood  heights  at  Red  River  Landing  and  all  points  below  would 
be  materially  reduced. 

Fourth.  The  increased  channel  discharge  would  give  increased  channel  capacity 
throughout  lower  Louisiana,  with  consequent  greater  factor  of  safety  against  occa- 
sional floods  of  unusual  magnitude. 

Against  these  advantages  and  their  very  great  pecuniary  value  there  is  only  to  be 
Bet  the  comparatively  small  disadvantage  of  a  more  circuitous  refute  for  Red  River 
commerce,  as  I  take  for  granted  that  in  such  case  the  Plaquemine  or  some  other 
artificial  route  would  have  to*be  used.  Even  this  disadvantage,  if  sucn  it  be,  would 
only  ai^ply  at  medium  and  high  stages,  for  I  do  not  think  that  there  is  any  great 
probability  of  ever  establishing  reliable  low-water  navigation  through  Old  River. 
•Very  respectfuUy,  your  ooedient  servant, 

CUAS.   R.  SUTBR, 

Lieut  Col.  of  Engineers,  Member  Missieeippi  Biver  CommiaeUm, 

Gen.  C.  B.»CoM8TOCK, 

Corpe  of  Engineers,  United  States  Army, 

President  Mississippi  Biver  Commission, 
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Table  I. 


Equivalent  Baton  Kouge  stages. 
1876. 


Relief  from  ontflov 


1878. 
Rising. 


1.1 
1.0 
1.6 
2.0 


1880. 
Rising. 


1882. 


Risittfr. 


0.3  I 
0.1  I 
0.9  I 


0.5 
0.6 
1.3 
1.4 


Relief  ftom  outflow. 


1874. 

1876. 

1880. 

18K. 

Fall- 
ing. 

Rising. 

Rising. 

Rifting. 

2.0 
2.6 
3.2 
3.2 

2.0 
1.9 

3.2 

0.5 
0.0 
0.9 

0.7 
0.4 
1.2 
1.4 

*  Estimated. 


Tablk  IL— Lowering  effect  of  crevasses  on  gauges  below  Red  River  Landing, 


Oanges. 


Bayou  Sara 

Baton  Ronge. . . 

Plaqnemine 

Donaldson  ville 

College  Point. . 

Carrollton 


Below 
Cairo. 


Miles. 
799.5 
833.3 
853.5 
885.4 

903.0 

957.0 


1884.* 

Davis 
and 
Mor- 

gauza. 


l.O 
1.2 


1.9 
2.0 


1890. 


Nita. 


0.2 
1.4 
1.9 


3.5 
2.1 


1891. 


Ames. 


0.0 
0.1 
0.4 
0.9 

1.3 

1.9 


1892. 

Bel- 
mont 

and 
Sarpy. 


0.3 
1.5 
2.1 
2.8 

8.3 

2.5 


1893. 


Rescue. 


0.3 
1.0 
1.3 
1.6 

1.4 

1.1 


Location. 


Crevasses. 


Morgania . 
,  Rescue 

Nita 

Belmont... 
|Sarpy-- 


Davjs. 
Ames. 


Belov 
Cairo. 


Ifiles. 

789 
874 
890 
906 
937 
942 
959 


*Only  approximate  oifects,  as  Morganza  lowers  the  standard  of  reference,  Red  River  Landing 
gauge. 

DISCHARGE  OF  CREVASSES  BETWEEN  RED  RIVER   LANDING  AND  CARROLLTON, 
AS  OFFICIALLY  REPORTED. 

CrevasscB  1884; 

Morganza 211 

Davis 140 

Other  crevasses "ii 

Total ^ "425 

Crevasses  1890: 

Morganza 178 

Nita 402 

Other  crevasses 92 

Total 072 

Crevasses  1891: 

Armes ^1  . 

Crevasses  1892: 

Belmont 140 

Sarpy IW 

Other  crevasses 39 

Total 295 

Crevasses  1893: 

Rescue 131 
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Tablk  lll.-^Equivalent  siage9  for  profiles  frotn  Helena  to  Lake  Providence,     {See 

•    PL  11.) 


Helena  dates. 

Helena 

St.  Lonie 
Landing. 

>fov  6  1884 

X>oc-22  1884 

Jan    12.1885 

Jan.  16.1885 

Mar.  22, 1885 

Feb.  12  1885 

Kov.  19.1885 

15  2 
15.2 
33.6 
36  5 
33.6 
26.6 
26.4 

22.3 
22.6 
40.0 
42.3 
39.1 
33.9 
133.0 

Month 
White 
River. 


16.7 
19.7 
40.8 
42.7 
36.7 
34.2 
27.4 


Arkansas 
City. 

Greenville. 

15.6 

14.2 

18.3 

16.5 

38  6 

35.0 

40.7 

36  7 

34.7 

31.3 

32.9 

29  6 

25  7 

23.3 

lAoath  White 
River  dates.^ 


Feb  28,1882. 
Mar.  :n,  1890 
Apr.  5. 1891  . 
Jnnu  1. 1892. 
May  29, 1893 


I 
Helena    '<  Sunflower 


River.  ^"^ ' 


45.6  I 
47.7 
44.3 
44.5 
47.5  ! 


140.9  ! 
42.9  ! 
40.7  1 
41.6 
42.9  ' 


48  4 

50.4  I 
47.7 
49.3 

49.5  ! 


46.7 
48.7 
48.2 
49.9 
50.1 


Greenville 


41.6 
42.8 
43.1 
44.2 
44.1 


**«'>^-  charge. 


38.0 
39.5 
40.8  , 
41.8  ! 
39.7  I 


*  Between  Helena  and  Arkansas  City,  from  the  1881-85  observed  discharges,  given  in  tboasands  of 
cubic  Icet  per  second. 

1  Show  stages  estimated  from  gaage  relations.    No  readings  at  that  time. 

*  Estimated  increment  from  Arkansas  and  White  rivers. 
^ Taken  for  crest  of  floods  at  month  of  White  River.' 

Tabids  IV.— Equivalent  stages ,  for  profiles  Vicksburg  to  Baton  Rouge,     (See  PL  III.) 


Red 

Vicksbnrg 

Yieks- 

St. 

Kat. 

River 

dates. 

burg 

J0M»pb. 

ches. 

Land- 
ing. 

I>ec22.1884.... 

14.8 

12.1 

15.9 

15.2 

I>ec.24.1884.... 

15.7 

13.0 

16.6 

16.1 

I>ec.29,1884.... 

14.5 

12.8 

17.4 

19.4 

I>ec.31.1884.... 

15.5 

14.1 

18.9 

21.4 

Mar.  3,  1885.... 

24.7 

22.7 

28.4 

31.3 

Mar.5,  1885.... 

23.0 

2L1 

26.8 

29.8 

No▼.22,  1885... 

23.2 

*20.5 

23.6 

21.8 

JaIl.23,18S^.... 

4L3 

38.5 

40.2 

38.4 

Mar.  9.  1890.... 

46.9 

42.6 

45.5 

43.4 

Apr.  29. 1882... 
May  20.  1893... 

47.0 

42.8 

45.9 

43.2 

48.2 

44.0 

46.7 

44.0 

Jnae28.  1892... 

47.0 

43.8 

47.8 

48.8 

Jniie24.  1893... 

44.6 

41.2 

46.0 

47.7 

May7,1893 

44.6 

40.4 

43.6 

40.8 

9.6 

10.5 

*10.3 

n.o 

•13.6 

14.0 

'15.4 

15.4 

*25.0 

24.0 

♦23.5 

22.8 

♦15.8 

15.5 

♦31.7 

29.0 

36.8 

34.0 

36.7 

34.0 

37.5 

34.0 

42.1 

38.2 

41.4 

37.8 

34.2 

31.6 

_,»]  Observed  discharges  in  Old 
i»  River,  in  tboasands  of  cnbic 
J«->  feet  per  second.  —From  the 
XSi  Mississippi.  +  Toward  the 
+^]      Mississippi. 

--50    Computed  from  slope  in  Old 
River. 

Normal  profiles  at  time  of  change 
in  Old  River  from  outlet  to 
tributary.   No  inflow  or  outflow. 

Profiles  of  high  water,  showing 

effects  of  inflow. 
Before  inflow. 


♦  Show  stages  estimated  from  gauge  relations.    No  readings  at  that  time. 

Table  V. — Equivalent  stages ,  for  profiles^  Memphis  to  Helena  and  Greenville  to  Vicks- 
burg.   {See  PL  IV.) 


Helena  dates. 

Memphis. 

Mhoons. 

Helena,   j  Vicksburg  dates.*     ^X°* 

Lake 
Provi- 
dence. 

Vicks- 
burg. 

Mar.  1.  1882 

Mar.  9.  1882 

Feb.  25, 1884 

Mar.  0,1884 

Mar.  15,  1890 

Mar.  29,  1890 

34.5 
35.0 
33.9 
34.1 
35.4 
35.3 

38.0 
39.8 
36.6 
38.9 
36.4 
38.5 

45.6  i  Mar.  7,  1882 

47.2   ,  Mar.  20,  1882 

43.5   i  Mar.  11,  1884 

47.0   1  Mar.  25,  1884 

44.2  } 

47.7  l| 
i| 

4L3 
4L4 
4L0 
39.7 

37.4 
38.3 
38.1 
38.4 

44.5 
48.7 
45.8 
49.0 

♦Showing  contrast  before  and  during  return  flow. 
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Tablk  yi« — Aeiual  and  deduced  mtunmum  Ha^et  mi  Vieiakwrg^  Bed  Ewer  LamdiMg,  and 

CerroUUm. 


Ganges. 


ActnaJ  bigb  water:  ; 

Vickabnrg '  4».0 

K«d  KiverLaodiDg 48.6 

Carrolltoa !•.«  ■ 

Dedocad  for  l^reea  eonpleic  with  Old  River  ekMed :  ,  \ 

Vlckabiirg* 50.4 

Red  RivarLaodiDg* 4«.4 

CarroUtoaf [  17.0 


*  For  Vickuburg  and  Red  River  LaiMling  »«e  PI.  T. 

f  Carrolltoa  taken  from  Kod  River  Landing  stage  on  gauge  ivlation  of  tbe  year,  see  PI.  I. 

Tablk  Vl\, ^Equivalent  gauge  ratios,  with  time  interrahf  Cairo  to  Carroljton. 


Standard  gauge  of  reach. 

Ratios  equivalent  to  1  foot  on 
standard  gauge.* 

Time 

intervals 

from 

Location. 

Ratio. 

Cairo 

Belmont 

0.88 
.85 
.90 
.74 
.82 
.92 

1.04 
.96 
.95 
.94 
.87 
.80 

1.03 
.89 
.89 
.81 

:S 

.79 
.69 
.62 
.41 

0  1 

Ifew  Madrid 

6 

Cottonwood. 

1  3 

Fulton 

I  7 

Memphis 

2  3 

Mhoona 

3  0 

Helena 

3  5 

Helena 

Stintlower 

5 

Mouth  White  River 

Mouth  White  River 

Arkansas  City 

11 
5 

Greenville 

.8 

Lake  Providence 

1.7 

Vicksbnrg 

2.5 

y  ioksbtirg 

St.JoHeph 

.7 

Natchez 

1.3 

Red  River  Landing 

2.2 

Red  Rivor  Landinc 

Bayou  Sara 

3 

Baton  Rouge 

:6 

Plaquemine 

.7 

rionaMflon^lll© 

.8 

College  Point 

.0 

Carrollton 

1.0 

*  Equivalent  ratios  are  the  normals  within  banks  and  are  subject  to  further  changes  from  levee 
eflV)cts,  etc. 

BUPPLKMBNT  TO  PAPER  ON   "EFFECTS  OF  RECENT  IJ5VEE  CONSTRUCTION,"  ETC. 

St.  Lodis,  Mo.,  March  19, 1805. 

COLONEL :  I  desire  to  lay  before  the  Commission  certain  facts  and  deductions  there- 
ft'om  xrbich  supplement  and  emphasize  the  conclusions  set  forth  in  my  paper  of 
November  7,  1894,  which  was  submitted  to  the  Commission  at  its  last  meeting. 

In  describing  the  effects  of  levee  construction  on  channel  enlargement,  so  far  as 
observod,  I  stated  that  below  Red  River  this  effect  while  evidently  in  progress, 
was  not  yet  descerniblo  by  the  means  employed  elsewhere,  viz,  by  a  comparison  of 
low-water  profiles.  Further  examination  of  the  subject  shows  that  at  medium  stages 
the  effect  is  quite  apparent,  and  that  comparative  profiles  made  for  these  stages 
enable  its  amount  to  be  estimated.  PI.  X  gives  comparative  profiles  f^m  Red 
Kiver  Landing  to  Carrollton  for  the  years  1881  to  1894  and  for  various  stages  in  these 
years.  It  will  bo  noted  that  the  apparent  maximum  efiect  corresponds  to  about  a 
2d-foot  stage  at  Red  River;  below  a  10-foot  stage  there  is  but  little  apparent  change, 
while  above  a  30- foot  stage  the  recent  profiles  are  the  highest.  At  Baton  Rouge  the 
maxiuium  depression  occurs,  about  3  feet;  at  Carrollton  2^  feet  is  the  maximum.  It 
will  also  be  uot^d  that  this  depression  about  equals  the  superelevation  of  recent 
high  waters,  as  shown  by  the  profiles  of  extreme  high  stages  which  are  given  on  the 
same  plate.  At  low  stages  the  river  surface  is  so  near  Gulf  level  that  not  much 
fVirt her  depression  can  be  expected,  and  moreover  winds  and  tides  have  then  so  great 
an  iuthieuce  that  comparisons  between  different  years  are  difficult.  At  the  higher 
stages  iucrease<l  restraint  ^ives  higher  elevations  for  recent  years,  but,  nevertheless, 
the  channel  enlargement  ib  evidenced  hy  the  comparatively  small  superelevation 
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that  has  occompaDied  the  greatly  increased  restraint.  The  depression  of  water  sur- 
face noted,  if  tne  relative  oscillation  of  the  gauges  be  taken  into  account,  would 
correspond  to  some  5  or  6  feet  at  points  above  Red  River.  Another  interesting 
feature  connected  with  this  subject  is  shown  on  PI.  Xl,  where  are  compared  the 
gauge  relations  for  1881-82  and  1893-94  for  Red  River-Carrollton  and  Red  River- Baton 
Rouge.  Taking  the  1881-82  relation,  the  estuarine  character  of  the  channel  at  low 
stages  is  shown  by  the  small  CarroIIton  oscillation,  only  2  feet,  that  corresponds  to 
the  first  rise  of  12  feet  at  Red  River.  Above  this  point  the  regular  relation  of  1  to  2^ 
feet  begins.  At  Baton  Rouge  the  same  phenomenon  is  shown,  but  on  a  much  smaller 
scale,  and  this  point  probably  marked  at  that  time  the  end  of  the  influence  of  the 
Gulf.  In  189^94  the  small  oscillation  at  CarroUton  continues  to  22  feet  on  the  Red 
River  Landing  gauge,  and  then  ^adnally  merges  into  the  normal  relation  at  a  30- foot 
Red  River  Landing  stage.  At  Baton  Rouge  the  change  is  even  greater  and  more 
marked,  and  it  is  also  noticeable  at  Bayou  Sara.  In  other  words,  the  Gulf  influence 
is  extending  farther  up  the  river,  and  to  higher  stages,  and  this  alone  is  sufficient 
proof  of  great  channel  enlargement.  A  comparison  of  all  the  intermediate  records 
shows  that  this  change  has  progressed  gradually  wiXh  levee  construction,  but  has 
been  most  marked  in  the  recent  years  of  great  flood  restraint. 

The  profiles  submitted  with  my  previous  paper  to  illustrate  the  depression  of 
water  surface  at  points  between  White  River  and  Vicksburg  were  of  course  based 
upon  the  assumption  that  at  White  River  there  had  been  no  rise.  This  fact,  how- 
ever, has  been  called  in  question,  and,  in  order  to  definitely  settle  this  important 
point,  I  submit  PI.  XII,  on  which  proflles  are  platted  from  Cairo  to  CarroIIton  for 
1883, 1888,  and  1893,  and  also  a  table  (No.  VIII)  giving  similar  data  for  a  number  of 
other  years.  I  have  taken  in  this  comparison  only  such  periods,  one  in  each  year, 
when  the  gauges  on  the  tributaries  show  that  these  streams  were  all  quite  low. 
Now,  if  the  changes  alluded  to  are  duo  to  a  rise  of  bed  and  water  surface  at  White 
River,  then  the  corresponding  gauge  readings  for  points  above  should  be  lower  Ihan 
they  were  before  such  change  occurred.  An  examination  of  the  plate  and  table 
shows  that  for  Memphis  and  all  points  above  to  include  Cairo,  they  are  higher, 
hence,  if  anything,  White  River  is  lower  than  before.  In  any  case,  however,  the 
difference  is  trifling,  and  I  have  preferred  to  assume  that  no  change  has  occurred 
there.  The  readings  for  Mhoons,  Helena,  and  Sunflower  are  lower,  but  comparisons 
with  Cairo  and  actual  measurement  at  Helena  show  that  these  are  real  depressions 
that  have  followed  the  constraction  of  levees  along  the  Yazoo  and  White  River 
fh)nt8. 

In  these  comparisons  I  have  chosen  an  elevation  of  10  feet  at  the  mouth  of  White 
River  for  reasons  given  in  my  previous  paper,  the  most  important  one  being  to  avoid 
the  influence  of  the  bars  at  very  low  stages.  The  profile  shows  that,  even  at  the 
stage  chosen,  their  effect  is  not  entirely  eliminated,  the  high  recent  readings  at  New 
Madrid  being  caused  by  the  great  bar  at  Harris,  near  Point  Pleasant.  (See  Plate 
XIII.) 

The  profiles  on  PI.  XII  show  with  much  clearness  the  great  changes  in  the  river 
bed  that  have  followed  levee  construction.  Below  VickBOurg  the  Waterproof  Cut- 
off probably  accounts  for  some  of  the  depression  shown  at  St.  Joseph,  but  this  same 
influence  should  have  raised  Natchez.  As  a  lowering  is,  however,  apparent  at  that 
point,  although  less  in  amount  than  above,  it  is  evident  that  channel  enlargement 
has  taken  place  there  also,  although  Natchez  is  too  much  under  the  influence  of  Red 
River  for  much  change  to  be  ex]^ected.  Red  River  -Landing  apparently,  like  the 
mouth  of  White  River,  is  substantially  unchanged.  I  have  continued  the  profiles  to 
CarroUton  as  a  matter  of  general  interest,  although  the  stage  is  too  low  to  show 
channel  changes,  as  elsewhere  explained  in  this  paper. 

The'  curious  irregularities  in  the  1893  profiie  below  Red  River  Landing  are 
ac<;ounted  for  by  a  storm  then  prevailing,  according  .to  a  note  on  the  published 
gauge  record. 

It  will  be  noticed  that  at  the  mouths  of  the  St.  Francis  and  Yazoo  great  depres- 
sion of  bed  has  taken  place,  while  at  the  mouth  of  the  White  and  Red  rivers  no 
Buch  change  has  occurred.  I  think  this  is  entirely  a  question  of  restraint.  In  both 
the  first  cases  the  lower  end  of  the  basin  is  narrow,  the  limiting  bluff's  being  close 
at  hand,  whereas  in  the  case  of  the  other  two  there  is  a  vast  open  basin  into  which 
the  river  can  spread.  Scouring  force  is  thns  lost  and  no  channel  enlargement  can 
occur.  Helena  will  doubtless  be  lowered  still  more  when  the  St.  Francis  front  is 
closed,  and  Vicksburg  will  probably  also  go  on  declining;  but  it  seems  to  me  that 
not  much  can  be  hoped  for  the  mouths  of  White  and  Red  rivers  under  present  con- 
ditions. I  believe  that  the  completion  of  the  levees  on  the  White  River  front  is  much 
to  be  desired,  and  this  perhaps  is  all  that  can  be  done ;  but  at  Red  River  the  remedy  is 
both  easy  and  apparent.  With  the  complete  cutting  off  of  the  Red  River  and  Atcha- 
ialaya  basins  the  same  lowering  of  the  bed  that  has  been  noted  at  Helena  and 
Vicksburg  would  certainly  follow,  and  this,  with  the  suppression  of  the  outflow 
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from  Old  River,  would  give  lower  Louisiana  a  security  which  it  never  has  experi- 
enced, and  probahW  can  never  hope  to  experience  in  any  other  way. 
Very  respectfully,  your  obedient  servant, 

Cha6.  R.  Scter, 
Lieut,  Col.  of  Engineers,  Member  Mi$sis$ippi  River  Cowmimo^ 
Lieut.  Col.  Geo.  L.  Gillespie, 

CorpB  of  Engineers f  United  States  Army, 

President  Mississippi  Airer  Commission, 


Table  YUL^Stages  equivalent  to  the  nearest  10-foot  reading  on  the  mouth  White  River 
gauge  during  the  fall  low-water  periods  of  the  tributaries. 


Month  White  River  dates. 


Missiaaippi  Kiver: 

Cairo 

Belmont 
New  Madrid 
Cottonwood 

Fulton 

Memphis 
Mhoona 
Helena 
Snnflower 

Mouth  White  River... 

Arkanaaa  City 

Greenville 

Lake  Providence 
Vioksburg 
St.  Joseph 

Natchea 

Red  River  Landing 
Tributaries : 
Little  Rook 
Clarendon 
Alexandria 


to  . 

&c  . 

««. 

(«  . 

t 

ta  .    1 

M  . 

«2 

1 

1; 

1 

Is 

II 

8 

H 

^t 

H 

^t 

&» 

5^ 

5o 

go 

1* 

6.4 

si 

-1 

i< 

o 

7.4 

0.8 

7.4 

&4 

8.2 

8.4 

8.1 

8.0 

7.3 

6.4 

0.5 

7.5 

7.0 

5.5 

5.5 

5.2 

5.9 

6.2 

6.8 

6.2 

4.1 

3.5 
6.2 

3.5 
7.3 

4.4 

7.4 

6.0 

6  6 

6.3 

6.8 

C3 

4  5 

4.2 

5.7 

i.5 

4.5 

4.6 

3.7 

3.0 

2.7 
6.0 

2.1 
6.6 

1.1 
6.6 

.4 

8.8 

8.0 

6.6 

5.8 

♦8.0 

6.9 

6.7 

7.  a 

6.9 

10.0 

10.0 

10.0 

10.0 

10.0 

.10.0 

mi 

7.6 

7.7 

7.4 

5.9 

6.0 

5.6 

5.8 

8.2 

8.3 

7.1 

6.5 

5.7 

5.1 

5.5 

6.0 

6.4 

7.2 

4.5 

3.6 

2.7 

15 

5.5 

4.9 

5.1 

3.9 

3.2 

2.7 

a9 

6.5 

1.3 
8.3 

&0 

.6 

7.0 

.6 

8.0 

6.7 

7.8 

7.6 

6.4 

7.4 

6.0 

4.8 

5.4 

5.9 

4.7 

5.8 

5.1 

3.7 

4.7 

7.4 

4.5 

4.5 

6.8 

6.2 

6.2 

6.5 

7.2 

6.8 

8.8 

S^l.4 

^S-L8 

S^.7 

^N.« 

^.8 

§-L0 

^.6 

*  Deduced  from  St.  Louis  Landing. 

t  See  Alexandria  gauge.     Increment  from  lower  tributaries. 


*  Jacksonport  cau^. 

i  Minus  three-ua^-  intervals. 


Table  lX,-~  Dates  and  stages  at  lied  liicer  Landing  of  the  beginning  and  end  of  periods 
of  high  stage  injlow  from  Old  Rivei%  as  given  by  the  fall  between  Harbres  and  Red  River 
Landing  gaug^;  also  dates  aud  stages  of  high  waters  and  the  period  of  inflow  before  and 
after  the  crest  of  each  flood  at  Red  River  Landing, 


7ear. 


1881 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 


Inflow  b 

Bate. 

Mar. 

18 

May 

24 

Jan. 

25 

Fob. 

20 

Feb. 

19 

Jan. 

24* 

Mav 

25 

Mar. 

29 

Mav 

5 

Feb. 

2 

Mar. 

12 

Mar. 

14 

May 

2 

May 

24 

Apr. 

6 

Stsge.  I     Date.    !  SUge. 


39.3 
39.3  I 
38.3  I 
35.4 
38.2  I 
41.0 
4L7 

42.0  < 
40.8  I 

33.1  , 
43.6  ' 
44.1 
43.4 
44.3 
39.6  i 


Apr.    7 

40.1 

June   4 

39.6 

Mar.  27 

48.5 

Apr.    9 

45.2 

Mar.  30 

47.3 

Feb.     5 

42.0 

May  31 

41.9 

Apr.    8 

43.0 

Apr.  30 

4L7 

Feb.  12 

33.6 

Apr.  23 

48.6 

Apr.  30 

45.5 

June  28 

48.8 

June  26 

47.7 

Apr.    6 

39.5 

Inflow  ends. 


Date. 


May  3 
July  20 
Aug.  24 
Julv  1 
July  9 
Mar.  18 
July  8 
June  11 
June  15 
Mar.  4 
July  14 
June  19 
.Sept.  13 
Sept.  13 
June  10 


Stage. 


23.4 
23.3 
38.4 
32.4 
31.3 
32.2 
20.2 
83.7 
30.3 
25.6 
25.2 
9.9 
4.4 
27.8 


Periods  of  inflow  davs. 


Begin- 
ning to 

High 
water 
to  end. 

Total 

water. 

period. 

20 

26 

46 

11 

46 

67 

61 

150 

211 

48 

82 

130 

40 

101 

141 

12 

41 

53 

6 

38 

44 

10 

64 

74 

t-5 

46 

41 

10 

20 

30 

42 

82 

124 

47 

50 

97 

57 

77 

134 

33 

79 

112 

0 

65 

65 

*  See  Old  River  discharges.  t  Inflow  begins  after  high  water  at  Red  River  Landing. 
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I.  Gaage  relations.  Red  River  LaDding-Baton  Rouge  and  Red  River  Landing-Car- 

roUton. 
II.  Profiles,  Helena  to  Lake  Providence,  showing  increment  effects. 

III.  Profiles,  Yicksbnrg  to  Baton  Ronge,  showing  increment  effects. 

IV.  Profiles,  Greenville  to  Vicksburg  and  Memphis  to  Helena,  showing  increment 

effects. 
V.  Flood  hydrographs,  Vicksburg,  Red  River  Landing,  and  Barbres  Landing, 

with  deduced  stages. 
VI.  Red  River  hydrographs  at  Alexandria. 

VII.  Gauge  relations.  Mouth  White  River- Vicksburg  and  Vioksburg-Red  River 

Landing. 
VIII.  Levee  effects,  Month  White  River  to  Vicksburg. 
IX.  Profiles,  Vicksburg  to  Carroliton,  1893,  showing  effects  of  high- water  inflow 

at  Red  River  Landing. 
X.  Levee  effects,  Red  River  Landing  to  Carroliton,  shown  in  contrasting  profiles, 

1881-1894. 
XL  Gauge  relations,   Red  River  Landing-CarroUton   and  Red  River  Landing- 
Baton  Rouge,  1861-82  and  1893-94. 
XII.  Comparative  low- water  profiles,  Cairo  to  Carroliton,  1883, 1888, 1893. 
XIII.  Gauge  relations,  Cairo-New  Madrid,  fall  of  1883  and  1893,  showing  low-water 
effect  at  New  Madrid  of  Harris  Bar,  near  Point  Pleasant. 

TABULATIONS. 

I.  Equivalent  Baton  Rouge  and  Carroliton  stages,  with  relief  flrom  outflow,  1874 

to  1882. 
II.  Lowering  from  crevasses,  1884,  and  1890  to  X893. 

III.  Equivalent  stages  for  profiles,  Helena  to  Lake  Providence  (see  Plate  II). 

IV.  Equivalent  stages  for  profiles,  Vicksburg  to  Baton  Rouge  (see  Plate  III). 

V.  Equivalent  stages,  Memphis  to  Helena  and  Greenville  to  Vicksburg  (see  plate 

IV). 
VL  Actual  and  deduced  maximum  stages,  Vicksburg,  Red  River  Landing,  and 

Carroliton. 
VII.  Equivalent  gauge  ratios,  with  time  intervals,  Cairo  to  Carroliton. 

VIII.  Stages  equivalent  to  the  nearest  10-foot  reading  on  the  Mouth  White  River 

gauge  during  the  fall  low- water  periods  of  the  tributaries. 
IX.  Dates  and  sta^  at  Red  River  Landing  of  the  beginning  and  end  of  periods 
of  hish-stage  inflow  from  Old  River,  as  given  by  the  tali  between  Barbres 
and  Ked  River  Landing  gauges ;  also  dates  and  stages  of  high  waters  and  the 
period  of  inflow  before  and  after  the  crest  of  each  flood  at  Red  River  Landing. 


Appendix  2. 

paper  by  capt.  c.  mcd.  townsend,  corps  of  engineers,  on  the  influence  of 
the  basins  of  the  mississippi  river  on  its  flood  heights. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  February  21, 1895. 

CoLONiCL:  I  have  been  investigating  the  subject  of  the  effects  of  recent  levee  con- 
Btmction  upon  flood  heights,  and,  though  starting  with  the  same  data  employed  by 
Colonel  Snter  in  a  paper  read  by  him  at  the  last  meeting  of  the  Commission,  my 
oonclusions  differ  from  his  materially. 

This  question  is  worthy  of  most  serious  consideration  by  the  members  of  the  Com- 
mission, for  if  the  deduction  that  the  further  extension  of  the  levees  of  the  Lower 
Tensas  levee  district  will  lower  flood  heights  at  the  head  of  the  Atchafalaya  Basin 
over  3  feet  is  correct,  there  should  be  a  read^justment  of  levee  allotments;  the  recent 
transfer  of  $100,000  from  the  Lower  to  the  Middle  Tensas  district  is  a  serious  mistake, 
and  the  allotments  for  the  Atchafalaya  district  should  be  transferred  to  the  Lower 
Tensas  district. 

The  general  proposition,  however,  that  while  levee  construction  has  heretofore 
usually  raised  flood  heights,  its  further  extension  will  lower  them  at  a  particular 
locality,  merits  very  careful  analysis  before  acceptance.  It  is  paradoxical,  to  say  the 
loast.  I  thereibre  submit  the  following  upon  the  influence  of  the  basins  of  the 
MiBsissippi  River  on  its  flood  heights : 

There  accompanies  this  paper  blue  prints  of  the  hydrographs  of  the  crests  of  floods 
At  Cairo,  Helena,  the  month  of  White  River,  Vicksburg,  and  the  month  of  Red  River, 
(or  the  years  18824 1883, 1884, 1886, 1890, 1891, 1892,  and  1893,    During  all  these  floods 
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tlie  St.  Francis  Basin  has  been  unprotected.  In  1882, 1883,  and  1884  the  leyees  of  the 
Yazoo  Basin  offered  slight-  resistance  to  oyerflow.  But  they  have  been  gradoally 
strengthened  until  in  1892  and  1893  they  prevented  any  inflow  into  that  basin  above 
Eagle  Lake,  the  end  of  the  levee  system.  While  the  levees  of  the  Tensas  Basin  have 
also  been  strengthened,  they  have  broken  during  every  flood.  The  dates  of  the 
various  crevasses  that  have  occurred  in  the  third  district  since  1880  are  also  shown 
on  the  hydrographs. 

In  discussing  these  hydrographs  I  shall  make  use  of  Table  VII  of  Colonel  Sater's 
paper,  which  contains  what  is  termed  ''e<iuivalent''  or  normal  gauge  ratios  from 
Cairo  to  CarroUton.  I  shall  substitute  in  this  paper  the  term  *'mean^for  * 'equivalent." 
Equivalent  or  normal  change  ratios  assumes  that  a  definite  relation  exists  between 
gauge  and  discharge.  In  a  paper  printed  in  the  Report  of  the  Commission  for  1^1, 
page  3417,  is  explained  the  difficulty  experienced  in  graphically  expressing  by  a 
simple  curve  the  relation  between  the  discharge  and  gaujg^e.  The  reason  ttaX  such  was 
the  case  is  simply  that  discharge  for  the  same  gauge  height  varies  considerably  from 
time  to  time.  If  equal  discharges  accompauy  equal  gauge  heights,  the  conditions 
accompanying  the  oischarges  must  be  the  same. 

From  a  pipe  constant  dischar^  are  obtained  for  the  same  head,  because  not  only 
the  cross-section  always  contains  the  same  area,  but  the  filaments  of  water  must 
always  follow  the  same  lines.  If  the  interior  of  the  pipe  be  roughened  or  the  head 
reduced  the  discharge  of  the  pipe  will  vary. 

Similarlv  in  a  river,  for  equal  discharges  for  the  same  gauge  heights,  not  only  must 
the  area  of  the  section  remain  constant,  but  the  areas  of  section  for  long  distances 
above  and  below  it  must  remain  unchanged,  so  that  there  will  be  the  same  resist- 
ance to  flow  in  the  two  cases.  It  is  also  necessary  that  the  force  which  produces  the 
discharge  shall  create  the  same  velocities. 

In  a  river  flowing  through  an  alluvial  bed,  none  of  these  conditions  ever  exist; 
the  areas  of  eroes-section  are  continually  varying;  the  resistance  to  flow  constantly 
changes,  and  no  two  floods  rise  at  the  same  rate  and  in  the  same  manner. 

The  following  discharges,  derived  from  the  mean  of  three  oonsecutive  oh 
afford  excellent  iUastrations  of  this  point: 

Wilsons  Point, — Lake  Providence  gauge  reading,  41  feet. 


Bate. 

Mean 
velocity. 

Aiea 
below 
datum. 

1890       

1,220,000 
1,223,000 
1.350,000 
1.390,000 

6.8 
5.4 
S.0 
8.1 

190,000 

1891 

311,000 

3892 

215,000 

1893 

227,000 

Arkanscts  City  gauge  reading,  dSfeet, 


Date. 


1890 
1891 
1892 
1803 


Discharge. 


M,  185, 000 
1,417,000 
1,563,000 
1,314,000 


Area 
below 
datam. 


184.000 
216,000 
225,000 
252,000 


*  One  observation. 

At  Wilsons  Point  the  increased  discharge  for  the  same  gauge  heights  has  been 
principally  due  to  the  increased  area  of  cross-section.  At  Arkansas  City  the  area 
increases  and  discharge  increases  until  1893,  when,  due  to  diminished  velocity,  the 
discharge  decreases. 

The  diminution  in  discharge  at  Helena  in  recent  years  for  the  same  height  is  not 
due  to  any  increased  resistance  to  flow,  nor  diminution  of  sectional  area,  but  to  the 
fact  that  there  has  been  more  water  in  the  lower  river  to  be  driven  to  the  Gulf,  and 
less  force  at  Cairo,  due  to  less  flood  heights  to  do  the  work.  There  has  been  a  loss 
of  velocity. 

As  an  illustration  of  extreme  variations  m  discharge,  I  note  on  PI.  XVI  of 
Humphreys  and  Abbot's  report  on  the  Mississippi  River,  discharges  varying  in  one 
season  from  740,000  cubic  feet  per  second  to  1,180,000,  at  31  feet  on  the  C^umbus 
gauge. 

A  corollary  from  the  foregoiuff  results  that  equal  discharge  or  equal  gau^e  heights 
at  a  given  station  will  not  produce  equal  gauge  heights  at  a  lower  station  on  the 
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river  onless  the  areas  of  section  remain  constant  between  the  two  stations,  and 
there  is  no  change  in  the  resistance  to  flow,  nor  in  the  force  th<it  is  driving  the 
water  down  the  river— an  almost  physical  impossibility  in  a  silt -bearing  stream. 

Nomeroas  examples  of  variations  in  gauge  heights  caused  by  inflow  of  tributaries 
are  cited  by  Colonel  Suter.  In  a  paper  on  Gauge  Relations,  which  is  contained  in 
the  Keport  of  the  Commission  for  1894, 1  endeavored  to  show  that  these  variations 
may  arise  from  other  causes. 

Between  Cairo  and  Helena  there  has  been  a  reduction  in  gauge  heights  in  recent 
years,  caused  by  the  gradual  enlargement  of  cross-section  in  the  vicinity  of  Helena, 
but  neither  enlargement  of  cross-section  nor  inflow  of  tributaries  will  account  for 
all  the  variations  in  gauce  heights  that  are  shown  in  the  tables  accompanying  that 
paper.    I  will  illustrate  by  a  few  exam])les : 

On  June  22, 1885,  the  crest  of  a  rise  passed  Cairo  with  a  gauge  height  of  30.8  feet; 
when  the  crest  passed  Helena  it  had  a  height  of  33.2  feet.  On  January  11, 1886,  the 
crest  of  a  rise  at  Cairo  was  30.2  feet;  when  it  passed  Helena  the  gauge  stood  at  29.9 
feet.  The  Wittsbnrg  gauge,  on  the  St.  Francis  River,  on  the  two  dates  read  2.95 
and  3.13.  December  22, 1885,  the  Cairo  gauge  reads  24.7;  for  the  same  crest^the 
reading  at  Helena  is  23.7.  On  June  27, 1891,  the  Cairo  gauge  reads  25.5;  the  cor- 
reeponding  reading  at  Helena  is  26.9.  The  readings  of  the  Wittsburg  gauge  are 
0.13  and  1.20. 

In  all  these  cases  the  St.  Francis  River  is  very  low  and  has  been  so  for  some  time. 
These  variations  of  2^  feet  in  gauge  height  can  not  arise  from  that  source. 

It  is  evident  that  the  river  has  been  enlarging  its  cross-section  so  that  the  increased 
height  of  1891  can  not  arise  f^om  increased  resistance  to  flow.  If  we  examine  the 
main  river,  however,  there  is  found  in  the  cases  where  the  reading  at  Helena  is 
below  that  at  Cairo,  that  the  rate  of  rise  at  Cairo  has  been  much  more  rapid  than  in 
the  other  two  cases.  The  propelling  force  has  changed,  causing  a  variation  in 
velocities. 

While  these  gauge  ratios  are  constantly  changing,  the  mean  values  approximate 
those  given  in  Table  VII.  Between  Helena  and  the  mouth  of  White  River,  and 
Vicksbnrg  and  the  mouth  of  Red  River,  a  cursory  examination  of  the  crests  of  rises 
wonld  indicate  that  the  mean  of  gauge  ratios  was  considerably  larger  than  the  equiv* 
alent  ratios  cont-ained  in  the  table,  which  I  assume  is  due  to  the  fact  that  in  the 
tables  the  efl*ect  of  the  inflow  of  the  tributary  has  been  eliminated. 

But,  howsoever  these  gauge  ratios  may  be  derivect,  for  any  particular  case  they  are 
only  approximate  values;  they  are  the  gauge  ratios  plus  important  corrections. 

Examining  the  blue  prints  of  hydrographs  submitted,  it  is  evident  lo  the  eye  that 
the  relation  net  ween  the  Cairo  hydrograph  and  those  below  it  has  changed  since  1886. 
In  1882, 1883, 1884,  and  1886,  the  crest  of  the  Cairo  hydrograph  is  from  3  to  4  feet  above 
that  of  any  of  the  others,  but  from  1890  to  1893  the  hydrographs  attain  more  nearly 
the  same  height;  the  crest  of  the  flood  at  the  mouth  of  White  River  invariably 
exceeds  tha^  at  Cairo.  It  is  to  be  noted,  however,  that  since  1890  the  floods  at  Cairo 
have  not  attained  the  height  that  obtained  from  1882  to  1886,  but  it  will  have  to  be 
admitted,  either,  that  if  floods  at^Cairo  like  those  of  1882,  1883,  1884,  and  1886, 
are  preeipitated  upon  the  lower  river  under  conditions  similar  to  those  that  have 
existed  since  1890,  there  will  be  increased  flood  heights  below,  or  that  the  efiect  of 
the  St  Francis  Basin  has  been  to  bring  floods  of  from  49  to  52  feet  at  Cairo  to  a  height 
of  between  47  and  48  feet  at  Helena. 

Comparing  the  hydrographs  of  Cairo  and  Helena,  it  is  to  be  noted  that  while  a 
gauge  ratio  of  1.04  may  approximately  exist  up  to  a  stage  of  40  feet,  above  that 
stage  for  the  first  ten  days  there  is  an  abrupt  tailing  off  in  the  Helena  gauge,  and 
notwithstanding  the  variations  in  height  of  the  Cairo  gauge  in  different  years,  the 
Helena  gauge  stands  about  44  feet. 

It  is  self-evident  that  np  to  this  period  the  influence  of  the  St.  Francis  Basin  has 
been  to  lower  flood  heij^hts.  But  uom  ten  to  fifteen  days  after  a  rise  at  Cairo,  there 
is  to  be  noted  a  rapid  rise  at  Helena,  which  in  1882,  1883,  and  1884  attains  a  height 
of  about  47  feet,  and  in  1886,  1890,  and  1893  of  about  48  feet.  This  is  caused  by  the 
superposition  of  the  water  which  has  escaped  into  the  basin  during  the  earlier  stages 
of  the  flood  upon  the  44- foot  rise  coming  down  the  main  river  from  Cairo. 

Now  if  the  basins  between  Cairo  and  Helena  are  protected  from  overflow  by  levees 
sufiiciently  close  to  the  river  banks,  the  gauge  ratio  that  is  observed  below  the  over- 
How  Bt&ee  will  be  extended  to  the  extreme  flood  stage;  not  only  would  the  rise  in 
plane  which  is  noted  when  the  return  wave  enters  the  river  ceaMe  to  exist,  but  the 
tall  in  plane  in  the  earlier  stages  of  the  overflow  would  not  occur.  If  a  gauge  ratio 
of  1.04  should  exist  between  Cairo  and  Helena  above  the  overflow  stage,  it  would 
mean  that  the  hydrograph  at  Cairo  would  be  repeated  at  Helena  three  and  one-half 
days  afterward  with  a  slight  increase  in  height,  and  that  the  crests  of  the  floods  of 
1882, 1883, 1884,  and  1886  would  have  passed  Helena  at  an  elevation  of  between  51 
aad52f«et^ 
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If  the  oasen  cited  by  Colonel  Sater  in  Table  V  of  his  paper  are  investigated,  itirill 
be  seen  that  on  March  1^  1882,  Febrnary  25,  1884,  and  March  15,  1890,  the  height  of 
the  flood  at  Cairo  is  at  its  niaximam,  while  at  Helena  the  overflow  into  the  St.  Fran- 
cis Basin  has  produced  its  maximum  effect  in  reducing  flood  heights.  On  March  9, 
1882,  March  6,  1884,  and  March  29, 1890,  there  has  been  a  marked  fall  at  Cairo,  and 
the  outflow  from  the  St.  Francis  bottom  has  produced  its  maximum  effect  upon  the 
gauge  at  Helena. 

That  the  mean  gauge  ratios  below  the  overflow  stage  do  not  obtain  in  either  setof 
cases  is  not  at  all  surprising.*  These  ratios  wero  established  under  the  assumption 
that  the  St.  Francis  Basin  was  exerting  no  influence  on  the  discharge.  The  examples 
cited  are  at  periods  when  its  influence  is  at  a  maximum  or  a  minimum.  It  is  not  nec- 
essary to  assume  that  the  inflow  of  a  tributary  reduces  velocities;  that  damming  a 
river  raises  flood  heights  below  the  dam.  There  have  been  most  violent  changes  in 
the  river  slopes  which  sufficiently  account  for  the  variations  observed. 

It  may  be  admitted  that  on  March  9,  1882,  March  6,  1884,  and  March  29,  1890,  the 
river  stood  higher  at  Helena  than  it  would  have  stood  on  those  dates  if  the  basin 
had  been  leveed.  This  has  nothing  to  do  with  the  problem.  The  true  question  to 
be  determined  is  whether  with  a  leveed  river  the  heights  which  would  have  been 
attained  at  Helena  on  March  4,  1882,  February  29, 1884,  and  March  19, 1890,  woold 
have  exceeded  them  or  not. 

In  a  former  paper  I  have  shown  that  since  1872,  the  earliest  records  I  have,  there 
has  never  been  any  combination  of  conditions  that  has  raised  the  crest  of  the  return 
wave  at  Helena  to  such  a  height  as  the  crest  of  the  Cairo  flood  would  have  prodnoed 
if  the  mean  gauge  ratio  between  the  two  places  had  been  extended  above  the  over- 
flow stage. 

Comparing  the  hydrographs  of  Helena  and  the  mouth  of  White  River,  it  is  to  be 
noted  that  while  in  18^,  1883,  1884,  and  ^886  the  crests  of  flood  waves  have  been 
within  1  foot  of  the  same  reading,  in  1890,  1891,  1892,  and  1893  the  crest  of  the 
flood  at  the  mouth  of  White  River  markedly  exceeds  that  at  Helena. 

The  gauge  ratio  above  the  overflow  stage  has  been  increasing  in  recent  years. 
Whether  the  channel  of  the  river  has  been  enlarging  or  not,  the  relative  heights  of 
floods  have  been  increasing. 

In  the  paper  on  gauge  relations  I  showed  that  the  same  tendency  is  to  be  observed 
in  the  crests  of  rises  below  the  overflow  stage,  and  submitted  the  following  dednc- 
tion :  That  the  increased  discharges  we  are  Laving  in  recent  years  from  the  White 
and  Arkansas  rivers  have  more  than  compensated  for  any  increase  in  discharging 
capacity  that  has  resulted  from  enlargement  of  the  river  section. 

Examining  the  Vicksburg  hydrographs  it  is  seen  that  in  1882,  1883, 1884,  and  1886 
the  floods  propagated  down  the  channel  have  been  able  to  maintain  a  height  of 
from  43  to  45  feet  on  the  Vicksburg  gauge  without  any  return  wave;  that  in  1883 
and  1886  the  return  flow  coiucidea  with  a  low  stage  of  the  main  river  transmitted 
from  Cairo,  and  we  have  the  nukximum  reduction  in  flood  heights  at  Vicksbni^  that 
the  St.  Francis  uud  Yazoo  basins  are  capable  of  producing.  In  1882  and  1884  the 
return  flow  is  impressed  upon  a  high  stage  in  the  main  river,  and  we  have  a  mini- 
mum reduction  m  flood  heights  due  to  unleveed  basins,  the  gauge  at  Vicksburg 
attaining  a  height  of  about  49  feet  both  years. 

When  the  hydrographs  of  later  years  are  examined  a  marked  change  is  to  be 
noted ;  from  1890  to  1893  the  river  shows  a  tendency  to  attain  a  height  of  48  feet 
without  any  return  flow  from  the  Yazoo;  in  1890,  after  extensive  crevasses  occurred, 
the  height  of  48  feet  could  not  be  maintained,  the  river  falls  at  Vicksburg  to  46.5 
feet  and  the  return  flow  then  raises  the  river  to  49  feet. 

In  1891  the  effect  of  the  return  flow  is  not  appreciable ;  in  1892  and  1893  we  know 
there  was  no  return  flow,  as  there  were  no  breaks  in  the  levees.  Another  point 
to  be  noted  is  that  the  hydrographs  at  Vicksburg  for  flood  stages  in  latter  years  are 
bearing  a  closer  resemblance  to  those  at  the  mouth  of  White  River,  and,  notwith- 
standing the  fact  that  at  high  stages  an  increase  in  gauge  ratios  has  been  found 
between  Helena  and  the  mouth  of  White  River,  a  still  further  increase  is  to  be 
noted  between  White  Kiver  and  Vicksburg  until  crevasses  occur  in  the  levees  in 
the  third  district.  In  1891  and  1892  the  increased  rise  of  the  Vicksburg  gauge  is 
apparent  to  the  eye  by  its  hydrograph  crossing  that  of  the  month  of  White  River 
before  the  highest  stage  at  the  latter  locality  is  attained.  In  1893  it  is  equally 
apparent  from  the  fact  that  the  rate  of  rise  at  Vicksburg  previous  to  the  first 
crevasse  largely  exceeds  that  at  the  mouth  of  White  River. 

At  the  mouth  of  Red  River  the  hydrographs  indicate  that  the  effects  of  the  various 
basins  have  been  to  change  the  irregular  curves  that  are  found  above  into  a  long 
low  swell.    The  form  of  the  Cairo  hydrograph  has  been  completely  lost. 

Measurements  or  estimates  of  the  discharges  through  the  various  crevasses  have 
been  made  for  hiost  of  the  years  in  which  hydrographs  of  the  flood  waves  are  sob- 
mittedj  and  can  be  found  in  various  reports  of  the  Mississippi  River  Commission. 
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The  sums  of  the  maximum  discharges  of  the  various  years  iu  the  Yazoo  and  the 
Tensas  hasins  above  Vicksburg  are  as  follows: 


Pflffin  dlaohTgg. 

1882. 

1883. 

1884. 

454.000 
412.000 

1891       , 

.892.    j 

1893. 

Tuoo 

781.000 
450,000 

546,000 
187.000 

598.000 
384.000 

50  000  ! 
105.000  1 

1 

1 

524.  000  1 

607.000 

These  furnish  a  method  of  further  analyzing  the  effect  of  the  return  of  the  flood 
wave  at  Vicksburg.  Anyone,  however,  who  has  seen  a  crevasse  will  appreciate  that 
such  measurements  will  not  be  taken  with  the  greatest  accuracy.  The  observer's 
mind  is  too  much  occupied  in  the  problem  of  preserving  his  own  life  to  pay  close 
attention  to  the  nice  details  which  are  necessary  to  obtain  an  accurate  discnarge.  I 
therefore  prefer,  instead  of  the  designation  **  cubic  feet  per  second/'  the  representa- 
tion by  a  variable  symbol,  x,  of  the  discharge  into  the  Yazoo  Basin,  and  by  y  of  dis- 
charges into  the  Tensas  Basin.  Discharged  in  the  river  proper  have  also  been  taken ; 
I  shall  represent  such  discharges  as  so  many  "  z's/* 

In  1882,  1,050,000  is  the  maximum  number  of  z*a  that  pass  Lake  Providence,  and 
they  raise  the  water  at  Vicksburg  to  44^  feet.  When  on  these  z's  780,000  x*8  are  pre- 
cipitated the  Vicksburg  gauge  records  48.75  feet. 

In  1884, 1,060,000  z*a  are  propagated  down  the  river  at  a  stage  of  45  feet,  and  when 
the  600,000  x'«  now  out  on  this  discharge  the  gauge  records  49  feet. 

In  1890  we  have  1,200,000  m's  maintaining  the  river  at  46.5  feet  on  the  Vicksburg 
gauge,  which  is  increased  to  49  feet  when  the  effect  of  450,000  3^8  is  experienced.  In 
1892  and  1893, 1,350,000  and  1,450,000  ir'«,  respectively,  raise  the  Vicksburg  gauge  to 
over  48  feet,  with  no  x'a  to  affect  the  flow. 

In  other  words,  the  increase  from  1882  and  1884  to  1892  and  1893  of  about  400,000 
z'9  in  the  river  channel  has  raised  flood  heights  at  Vicksburg  from  44^  feet  to  over 
48  feet,  while  in  1882  and  1884  the  750,000  and  600,000  x'e  abstracted  from  the  river 
abuve  raised  the  height  of  the  Vicksburg  gauge  from  44^  feet  to  about  49  feet,  wheu 
they  returned  to  it.  If ;? =a;  there  is  a  loss  of  energy  when  water  escapes  into  a  basin. 
If,  however,  i?  produces  the  effect  of  2ar.  which  is  not  improbable,  as  the  waters  which 
escape  from  the  various  crevasses  will  not  arrive  at  Vicksburg  at  the  same  time,  it 
makes  little  difference  iu  the  height  attained  by  a  gauge  whether  the  water  that 
flows  by  it  conies  down  the  channel  or  across  the  country. 

It  is  to  be  not<ed  that  while  the  x'e  in  recent  years  have  been  diminishing,  the  i/a 
have  been  correspondingly  increasing,  so  that  in  1893  there  was  flowing  Irom  the 
crevasses  in  the  Tensas  Basin  above  Vicksburg  600,000  /«,  the  amount  of  x'a  that 
escaped  into  the  Yazoo  Basin  in  1884.  When  the  Tensas  Levee  system  is  completed 
the  y*8  must  pass  Vicksburg  in  the  river  channel,  giving  increased  flood  heights. 

Colonel  Snter  estimates  an  increase  in  flood  height  at  Vicksburg,  in  Table  VI,  due 
to  levees,  but  I  consider  his  figures  too  small.  His  process  of  determining  the  height 
of  the  Vicksburg  gauge  will  be  found  in  PI.  VII,  accompanying  his  paper,  where 
platted  lines  of  gauge  relations  which  appear  in  the  blue  print  as  curves  are  extended 
as  straight  lines.  By  extending  these  straight  lines  backward  and  comparing  them 
wi^  the  observed  curve,  it  is  evident  that  errors  are  bein^  introduced. 

To  illustrate  to  what  errors  this  process  of  reasoning  might  lead  it  is  only  neces- 
Bary  to  select  the  particular  cases  in  1^0,  when  the  White  River  gauge  read  about 
46^  feet,  and  in  1891,  when  it  read  about  45^  feet.  If  these  elements  of  the  curve  were 
extended  as  right  lines^  heights  at  Vicksbarg  of  over  100  feet  would  result  from 
leveeing  the  river. 

These  same  gauge  relations  platted  on  PI.  VII,  if  the  premises  are  true,  show  the 
reverse  of  what  is  claimed— that  there  has  been  an  increased  resistance  to  flow  at 
Vicksburg  in  recent  years.  Thus,  take  35  feet  on  the  White  River  gauge :  In  1890 
the  gauge  relation  gives  31  feet  at  Vicksburg;  in  1891,  from  32  to  33  feet;  iu  1892,  33 
feet;  in  1893,  33^  feet.  Forty-five  feet  on  the  White  River  gauge  gives  41  feet  at 
Vicksburg  in  1890,  44  feet  in  1891,  44  feet  in  1892,  43.2  foet  iu  1893. 

These  gauge  relations  show  the  same  thing  as  the  hydrographs  from  which  they 
are  derived,  viz,  that  the  tendency  of  levees  nas  been  to  increase  gauge  heights  at 
Vicksburg  above  the  overflow  stage  until  a  crevasse  occurs. 

Bat  a  more  serious  error  arises  irom  the  assumption  that  the  gauge  heights  at  the 
mouth  of  White  River  would  not  be  affected  by  the  completion  of  the  levees  in  the 
Tensas  Basin. 

In  1890  the  didcharge  around  tho  head  of  the  levee  system  at  Amos  Bayou  was 
50,000  cubic  feet  per  second,  and  the  maximum  discharge  of  the  crevasses  in  the 
Cypress  Creek  line  was  80,000  cubic  feet  per  second.  In  1892  the  discharge  around 
the  head  of  the  system  wae  300,000  cubic  feet  per  second ;  in  1893, 100,000  oubio  feet, 
M  the  B»ine  Crevasse  on  Cypress  Creek  discharged  ahout  100,000  c«bio  feet  per 
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second.    This  water  did  not  affect  the  White  River  gaage,  but  flowed  directly  from 
the  Arkansas  River  behind  the  levee  system. 

The  reason  why  the  tiow  of  the  floods  of  the  White  and  Arkansas  rivera  appears 
to  produce  little  effect  at  the  mouth  of  White  River  is  on  account  of  this  enormooa 
waste  weir  at  the  head  of  the  Tensas  Basin.  When  the  Mississippi  River  attains  a 
height  of  49  feet  on  the  White  River  gauge  it  is  easier  for  one-half  of  the  400,000  to 
600,000  cubic  feet  per  second  that  are  poured  out  by  the  \Vhite  and  Arkansas  rivers 
to  flow  across  the  country  than  to  force  their  way  between  levees,  but  when  the 
Mississippi  River  is  below  bank-full  stage,  as  it  was  in  1894,  the  combined  floods  of 
the  White,  Arkansas,  and  St.  PYancis  rivers  can  raise  it  from  10  to  12  feet. 

There  are  the  same  objections  to  the  examples  cited  in  Table  V  for  Vicksburg  as 
in  those  for  Helena.  While  it  is  indisputable  that  ou  March  20,  1882,  and  March 25, 
1884,  the  heights  attained  at  Vicksbnrg  would  have  been  less  if  the  levees  had  held, 
it  is  equally  as  evident  that  on  March  7,  1882,  and  March  11.  1884,  they  would  have 
been  very  much  larger  than  they  were.  The  same  is  true  of  the  process  of  reaaou- 
ing  at  the  mouth  of  Ked  River. 

The  de<luced  maximum  stages  at  Red  River  Landing,  contained  in  Table  VI,  are 
affected  by  three  errors:  First,  the  assumption  that  the  gauge  at  the  month  of 
White  River  will  not  be  affected  by  the  completion  of  the  Tensas  levees;  second,  an 
improper  extension  of  the  curve  of  gauge  relations  found  to  exist  betwcien  the 
mouth  of  White  River  and  Yicksburg;  aud,  third,  in  the  assumption  that  the  slopt* 
between  Yicksburg  and  the  mouth  of  Red  River  with  levees  completed  will  b<*  tbe 
same  as  now  exists  when  the  crevasses  are  discharging  a  maximum  into  the  Ten»ap 
Basin. 

That  slope  is  a  most  important  item  in  gange  heights  can  be  shown  not  only  by 
the  examples  above  quoted,  but  by  tbe  following  at  the  mouth  of  Red  River: 

On  July  21, 1873,  the  Yicksburg  gauge  stands  31.2.  When  the  crest  of  the  Hm 
reaches  the  mouth  of  Red  River  the  gauge  attains  a  height  of  31.4  feet,  the  corre- 
sponding reading  of  the  Alexandria  gauge  being  17.9.  On  January  10, 1878,  tbe 
^Yicksburg  gauge  reads  33,  the  crest  of  the  wave  passes  the  mouth  of  Red  River  at 
26.4.  the  Alexandria  gauge  reading  20  feet.  On  January  21, 1991,  Yicksburg  gaa^e 
reads  33.6  feet,  the  corresponding  readings  of  the  Red  River  and  Alexandria  gauges 
being  32.6  and  16.8,  respectively.  Here  are  variations  as  great  as  can  be  shown  dur- 
ing high  water,  and  it  is  perfectly  evident  that  levees,  the  stage  of  the  Red  River,  or 
the  enlargement  of  section  have  nothing  to  do  with  them,  without  it  is  assumed  that 
levee  construction  from  1878  to  1891  has  enormously  reduced  the  cross-sectional  area, 
or  that  the  higher  the  water  at  Alexandria  the  less  its  influence  ou  the  Mississippi. 

Slope  is  primarily  a  measure  of  the  force  that  is  driving  the  water  down  the  river, 
not  of  resistance.  If  employed  to  measure  resistance,  the  less  the  resistance  the 
less  is  the  slope. 

The  channel  formed  from  the  Red  River  to  the  Gulf  is  of  wonderful  efficienrj. 
In  that  portion  of  the  river  the  slope  is  the  least.  If  the  velocity  remains  the  same 
in  any  cross  section,  any  diminution  of  slope  must  be  accompanied  by  increase  in 
hydraulic  mean  depth  or  diminution  of  resistance  to  flow.  If  the  samo  heights  are 
attained  on  a  gauge  with  different  river  slopes,  the  natural  assumption  would  be 
that  the  discharge  varies,  not  that  the  discharge  remains  the  same,  and  that  there 
has  been  a  change  in  resistance  to  flow. 

If  it  be  admitted  that  the  tendency  of  leveeing  the  river  is  to  extend  gauge  ratios 
from  the  overflow  sta^e  to  the  crest  of  the  flood,  there  is  no  necessity  of  discussing 
for  some  years  the  ultimate  effect  of  levees  on  the  lower  Louisiana  flood  heights.  If 
levees  are  built  close  enough  to  the  river  bank  to  produce  such  results,  before  these 
gauge  ratios  are  propagated  from  Cairq  to  Yicksburg  the  levees  of  the  third  district 
will  be  overtopped  by  any  floods  like  those  of  1882,  1883, 1884,  and  1886.  The  Yazoo 
and  Tensas  basins  will  again  exert  their  modifying  influence  upon  flood  heights. 

The  influence  of  enlargement  of  cross  sections  as  a  result  of  confining  the  river 
will  now  be  considered.  The  effect  of  such  enlargement  will  be  to  change  the  gance 
ratio  below  the  overflow  stage.  This  eflect  is  overestimated  in  the  paper.  xEe 
method  of  determining  the  results  is  given  on  PI.  YIII.  The  profiles  of  equivalent 
stages  shown  on  that  plate  rest  on  the  assumption  that  there  has  been  no  change  in 
plane  at  the  mouth  of  White  River.  If  the  gauge  at  Yicksburg  had  been  assumed  as 
constant,  instead  of  that  at  the  mouth  of  White  River,  these  samo  profiles  would 
indicate  that  there  had  been  a  rise  of  plane  at  tbe  mouth  of  White  River.  The  tnith 
lies  between  the  two  assumptions:  These  changes  have  been  due  to  both  a  lowering 
of  the  plane  at  Yicksburg  and  rise  in  plane  at  the  mouth  of  White  River. 

To  my  paper  on  "Gauge  relations"  there  is  appended  a  table  of  low-water  readings 
from  1872  to  1892  at  Cairo,  Helena,  mouth  of  White  River,  Lake  Providence,  and 
Yicksburg.  That  table  shows  that  while  low- water  readings  in  recent  years  at 
Helena  and  Yicksburg  have  been  becoming  relatively  lower,  they  have  been  becom- 
ing Just  as  markedly  higher  at  the  mouth  of  White  River.  While  Lake  Providence 
gauge  from  1886  to  1890  was  also  showing  increased  heights  with  reference  to  Cairo. 
f^nd  corresponding  with  White  River,  sinc^  1890  it9  stage  has  more  closely  resembled 
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that  at  Vicksburg.  (n  Table  III  of  the  same  paper  was  j^iveu  a  comparison  of 
gauge  readings  at  Cairo,  Helena,  mouth  of  White  River,  and  Vicksburg.  for  crests 
of  rises  15,  20,  25, 30,  and  35  feet  on  the  Cairo  gauge. 

I  frive  in  tabulated  form  the  mean  of  these  readings  from  1872  to  1882,  and  from  1883 
tol«92: 


Locality. 

15-foot  rise. 

20-foot  rl8e.          25-foot  rise.     |     30-foot  rise. 

35  foot  rise. 

1872-«2.  1883-02. 

1872-«2.'  1883-92.'  1872-82.!  1883-92. 

1                1 

1872-82. 

1883-92. 

1872-82. 

1983-92. 

f airo 

15.0        16.0 
15.0'      14.0 

U.5|      16.0 
12.11      115 

20.0 
21.1 

22.4 

20.0 
19.9 

22.8 

25. 0         25. 0 
26.5        25.7 

28  5         '*9  3 

30.0 
31.5 

33  7 

30.0 
30.4 

33  5 

35  0 

ri-*  n 

Helena 

36.0          35.6 

Month  of  Whit© 
River 

40.  7          M  d 

Vicksburg 

20.7 

18.8 

27.4  1      26.3 

31.8 

30.7 

38.3 

36.3 

The  obserrations  for  some  of  these  stages  are  too  few  to  afford  a  good  average, 
lliese  means,  however,  tend  to  confirm  what  is  shown  by  the  table  of  low  waters, 
that  something  in  recent  years  has  been  filling  in  the  low-water  channel  in  the 
vicinity  of  the  mouth  of  White  River.  It  may  be  sand,  or  it  may  be  an  increased 
discharge  from  the  White  and  Arkansas  rivers. 

The  results  shown  in  the  tables  could  also  have  been  cansed  if  the  floods  in  the 
yicinity  of  the  mouth  of  White  River  had  attacked  the  banks  with  more  energy  than 
they  did  the  bottom,  widening  the  river  and  precipitating^  more  earth  in  the  channel 
than  they  were  capable  of  carrying  away,  xhis  theory  is  somewhat  confirmed  by 
the  peculiar  action  of  the  low-water  gauge  at  Lake  Providence.  During  the  years 
that  this  gauge  corresponds  with  the  White  River  gauge,  a  mean  of  the  sections  of 
the  annual  soundings  in  low  water  through  Lake  Providence  Reach  indicated  that 
the  river  was  widening  its  section  and  diminishing  its  low-water  depth.  Daring  the 
last  three  years  this  shoaling  has  ceased,  and  the  tendency  of  the  river  haa  been  to 
deepen  its  low-water  channel.  During  these  years  this  gauge  has  been  regaining 
it«  relation  to  the  Vicksburg  gauge. 

I  also  consider  it  probable  that  the  deepening^ effect  noted  at  Lake  Providence  is 
extending  upward  toward  the  mouth  of  White  River,  and  that  the  ultimate  effect  of 
levee  construction  will  be  to  lower  the  plane  at  that  locality,  as  it  has  at  the  other 
places  given  in  the  tables;  but  such  action  is  not  yet  perceptible  at  the  mouth  of 
White  River. 

If  the  same  method  of  reasoning  were  applied  between  Helena  and  the  mouth  of 
White  River,  instead  of  between  the  mouth  of  Whit«  River  and  Vicksburg,  it  would 
show  the  reverse  of  what  it  was  attemped  to  prove.  The  depression  at  the  mouth  of 
White  River  shown  in  profiles  on  Pi.  II,  accompanying  the  paper,  is  becoming 
obliterated. 

The  profiles  of  high  water  equivalent  stages  for  47.5  feet  in  PI.  VIII  would 
indicate  a  reduction  of  heights  mm  1892  to  1893.  But  where  slope  as  a  cause  is 
Deglected  in  the  discussion,  deductions  from  one  flood  are  very  uncertain.  The 
conditions  existing  are  somewhat  similar  to  those  that  occurred  during  the  floods  of 
1882  and  1883,  which  have  been  fully  discussed  by  General  Comstock. 

If  on  the  dates  that  the  gauge  at  the  mouth  of  White  River  stood  47.5  feet,  the 
gauge  at  the  mouth  of  Red  River  be  examined,  it  will  be  seen  that  in  1892  the  Red 
Kiver  gauge  stands  about  44  feet,  and  in  1893  about  40  feet.  As  Vicksburg  is  206  miles 
from  the  mouth  of  White  River,  and  165  miles  from  the  mouth  of  Red  River,  a  simple 
problem  in  proportion  will  indicate  that  the  Vicksburg  ^auge  should  have  been 
over  2  feet  lower  in  1893  than  in  1892.    The  plate  shows  a  ditt'erence  of  1.5  feet. 

The  reasons  why  the  Red  River  gauge  stood  4  feet  higher  in  1892  than  in  1893  for 
the  same  reading  of  the  White  River  gauge  are  equally  as  evident.  In  1892  there  was 
a  flood  in  April  which  filled  up  the  lower  river.  In  May  the  47^  feet  at  White  River 
occurs  before  that  rise  has  an  opportunity  to  flow  to  the  Gulf.  In  1893  the  rise  of 
the  Mississippi  and  its  tributaries  is  much  more  rapid,  and  the  duration  of  the  flood 
stage  shorter;  the  47^  feet  occurs  at  the  mouth  of  White  River  before  the  lower  river 
has  had  an  opportunity  to  fill  up.  The  slope,  the  propelling  force,  differs  in  the 
two  floods. 

The  only  thing  that  is  jtositively  known  in  reference  to  gauges  is  that  on  a  given 
date  the  gauge  at  a  certain  locality  stands  at  a  particular  height.  No  measurements 
have  been  made  of  the  area  of  cross  section,  velocity  of  flow,  or  discharge.  With 
thefe  elements  unknown,  the  comparison  of  particular  cases  is  dangerous.  In  Pis. 
VIII  to  XII,  in  the  report  of  the  Commission  for  1891,  are  given  variations  of  gauge 
heights  of  from  5  to  7  feet  for  the  same  discharge,  which  have  arisen  from  these 
unknown  quantities. 

Auother  assumption  implied  in  this  paper  is  attributing  all  changes  in  regimen  to 
the  effects  of  flood  heights.  The  overflow  period  only  lasts  a  comparatively  short 
time.    Tbe  forces  worl»D{^  fh>m  the  eight  to  el«ve^  mopths  that  the  river  is  within 
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its  banks  may  materially  modify  the  results  attained  when  the  flow  of  the  river  is 
at  its  maximum.    This  is  particularly  true  of  stages  below  15  feet. 

Tbe  most  violent  change  in  the  relation  of  low- water  slopes  between  Cairo  and 
points  below  occurs  l>etween  the  low  waters  of  1893  and  1894.  Levees  can  bare 
nothing  to  do  with  this  change,  as  the  river  never  passes  above  the  bank-full  stage 
during  the  interval.  An  examination  of  the  table  of  low- water  readings  shows  a 
similar  tendency  in  other  years  in  which  there  were  no  floods.  In  other  words,  the 
low -water  channel  is  more  affected  by  long  periods  of  low- water  stages  than  by  long 
periods  of  high  water. 

With  such  a  number  of  unknown  quantities  entering  the  discnsston  it  results  that 
particular  gauge  ratios  can  be  selected  which  would  appear  to  verify  any  theory 
which  may  be  advanced.  The  literature  of  the  Mississippi  River  is  full  of  such 
special  pleading.  Mean  results,  extending  over  as  long  a  period  as  possible,  resting 
on  the  assumption  that  there  is  a  tendency  of  these  unknown  conditious  to  repe^it 
themselves,  are  the  best  that  can  be  utilized.  Such  means,  while  giving  a  marked 
rise  in  flood  heights,  also  show  a  slower  tendency  of  the  river  to  enlarge  its  cross 
section. 

When  the  St.  Francis  levees  are  completed  the  reservoir  capacity  of  the  basins 
above  Helena  will  be  reduced  from  about  6,700  sc||uare  miles  to  about  700.  Such  a 
concentration  of  energy  must  largely  increase  the  intensity  of  the  action  of  the  river 
in  the  vicinity  of  its  channel  while  it  is  above  the  overflow  stage.  The  length  of 
time  that  this  action  will  continue  will,  however,  be  correspondingly  reduced. 

If  the  concentration  of  energy  tends  to  enlarge  the  channel  above  Helena  tbe 
material  scoured  from  the  bed  will  be  moved  down  the  river  at  a  velocity  slower 
than  that  of  the  water  transporting  it.  As  the  river  falls  this  material  will  be  over- 
taken by  water  of  not  sufficient  energy  to  move  it  onward  and  will  then  be  deposited, 
to  be  again  moved  by  the  next  flood.  It  is,  then,  possible  that  the  leveeing  of  the 
St.  Francis  Basin  may  for  a  number  of  ytars  check  at  certain  localities  below  Helena 
tho  tendency  of  the  river  to  enlarge  its  section  which  has  heretofore  been  observed. 

Dependence  npon  enlargement  of  river  section  as  a  method  of  redacing  flood  heights 
is  uncertain,  to  say  the  least.  The  river  must  first  attain  the  height  to  produce  the 
results  expected,  and  to  the  planter  ruined  by  an  overflow  it  affords  little  consolation 
to  know  that  ten  or  twenty  years  afterwards  enlargement  of  river  seotion  will  prevent 
a  recurrence  of  the  disaster. 

Waiving  all  engineering  considerations,  I  believe  it  most  impolitic  for  the  Missis- 
sippi River  Commission  to  underestimate  at  the  present  time  the  dimensions  of  levees 
required  to  restrain  the  Mississi  ^pi  River.  The  combined  efforts  of  the  General  6ot- 
emment  and  local  authorities  will  have  brought  the  levees  of  the  third  district  by 
June  30, 1896,  to  an  average  height  of  about  3  feet  above  the  highest  known  flood, 
with  ample  base  and  crown.  The  work  of  local  authorities  has  been  accompanied 
by  a  most  burdensome  taxation,  to  which  the  people  submit  only  because  the^  believe 
it  necessary  for  their  existence.  Since  the  General  Government  has  been  making 
large  appropriations  there  has  been  a  tendency  of  the  local  boards  to  relax  their 
efforts.  Shonld  the  belief  become  prevalent  that  flood  heights  in  the  third  district 
will  not  exceed  Colonel  Suter*s  estimates  these  efforts  will  be  reduced  quickly  to  a 
minimum. 

With  sustained  eflbrts  for  another  four  years  by  both  State  and  national  authori- 
ties these  levees  can  bo  placed  in  such  a  condition  as  will  enable  them  to  resist  any 
probable  floods,  but  the  present  is  no  time  to  rest.  There  is  danger  of  destructioo 
to  the  >vorks  already  built,  and  nothing  will  so  certainly  paralyze  the  efforts  of  the 
local  engineers  to  strengthen  their  levee  lines  as  a  statement  by  the  Commission 
which  can  be  construed  that  such  work  is  not  necessary. 

I  am  making  no  plea  for  outlets,  but  for  levees  of  dimensions  adequate  for  the  pur- 
poses for  which  they  are  constructed — to  restrain  within  a  narrow  chann^  a  flow  of 
2,000,000  cubic  feet  per  second  and  to  protect  from  overflow  a  territory  exceeding 
29,000  square  miles. 

As  to  closing  the  mouth  of  Red  River,  it  maybe  assumed  that  the  more  tribataries 
that  are  diverted  from  the  Mississippi  River  the  less  will  be  its  discharge  and  tbe 
lower  its  flood  heights.  To  establish  such  a  proposition  it  is  not  necessary  to  prove 
that  there  will  be  ''  lesser  future  gauge  heights  at  Vicksbnrg  relatively  to  the  mouth 
of  White  River''  when  the  600,000  cubic  leet  per  second  that  escaped  through  the 
crevasses  in  the  Tensas  district  above  Vicksburg  in  1893  are  confiinea  to  the  channel 
of  the  river. 

Very  respectfully,  your  obedient  servant, 

C,  MCD.  TOWK8KKI>, 

papiain  of  En^neent. 
Lieut,  Col.  G.  L.  Gillkspik, 

Corps  of  JCnyineers,  U,  S,  A., 

Fre8ideiit  Mietisiippi  Hiv^  CommU$ion» 
Note.-— My  attention  has  been  called  to  a  coaflrmation  of  my  aMertion  that 
lucrefMed  ilope  should  be  uaed  as  a  measure  of  increased  resistance  to  flow,  ratber 
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than  of  less  resistance,  by  a  series  of  experimeuts  by  Mr.  James  A.  Seddon,  published 
in  the  Journal  of  Engineering  Societies  for  February,  1886.  These  ojcperinients  con- 
sisted in  allowing  a  constant  flow  of  water  to  pass  through  a  trough  containing 
sand  and  measuring  the  area  of  the  resultant  channel.  By  varying  the  angle  of 
inclination  of  the  trough  the  effect  of  slope  on  the  form  of  cross  section  was 
obtained.  These  experiments  indicate  that  the  greater  the  slope  for  the  same  dis- 
charge the  wider  and  shallower  the  cross-section,  indicating  decreased  hydraulic 
mean  depths  and  increase  in  resistance  to  flow. 

Another  illustration  is  afforded  by  the  remarks  of  M.  Girardon  on  the  improve- 
ment of  the  Canal  de  Miribel  before  the  Sixth  International  Inland  Navigation 
Congress.  He  states  that  the  improvement  of  the  crossings — the  reduction  of  the 
resistance  to  flow — has  been  accompanied  by  a  reduction  of  the  water  plane  at  the 
upper  end  of  the  canal  and  a  raising  of  the  plane  at  the  lower,  i.  e.,  a  diminution 
of  slope. 

Appendix  3. 

PArER  BY  PKOF.  HENRY  L.  WHITING,  UNITED  STATES  COAST  AND  GEODETIC  SURVEY, 
MEMBER  OF  THE  MISSISSIPPI  RIVER  COMMISSION,  ON  COMPARISON  OF  CHANNELS 
AT  NEW   ORLEANS   IN   1874-1894. 

West  Tisbury,  Mass.,  June  8^  1895, 

Dear  Sir:  I  beg  leave  to  submit  a  statement  of  some  details  of  comparison  I 
bare  made  between  the  results  of  the  Coast  aud  Geodetic  Survey  of  that  part  of 
the  Mississippi  River  which  includes  the  harbor  of  New  Orleans  and  its  approaches, 
made  in  1872  to  1875,  with  a  similar  survey  made  by  the  Mississippi  River  Commis- 
Bion  in  1894,  thus  giving  an  interval  of  twenty  voars  in  which  to  study  the  changes 
in  the  channel  of  the  river  that  have  occurred  during  that  time.  The  results  of 
each  of  these  surveys  have  been  put  in  the  form  of  a  continuous  map,  extending 
from  about  JL  mile  above  the  Twelve  Mile  Point  to  about  3  miles  below  Algiers  Point, 
making  a  total  distance  of  about  19  miles  of  the  river. 

Unfortunately  the  plane  of  reference  for  the  soundings  on  the  two  maps  are  not 
identical,  but  the  difference  is  slight,  betweeu  1  and  2  feet,  aud  does  not  materially 
affect  the  comparison  of  eeneral  and  important  depths.  There  is  also  a  slight  dis- 
crepancy in  horizontal  sctue  of  from  30  to  50  feet  to  the  mile. 

I  would  further  preface  my  description  of  detail  by  asking  indulgence  for  unin- 
tentional and  unavoidable  mistakes  arising  from  the  fact  that  my  available  data  is 
much  less  minute  and  accurate  than  that  of  the  large  scale  maps  and  plans  of  the 
Commission.    With  this  qualification,  I  present  the  following  statement: 

On  the  east  (New  Orleans)  side  of  the  river,  from  about  a  mile  below  and  above  the 
Ursoline  Convent,  not  much  change  in  the  position  of  the  shore  is  manifest  on  the 
scale  of  the  respective  maps.  About  the  convent  some  irregular  waste  is  shown  by 
a  falling  back  of  the  shore  line. 

Opposite  the  mint  and  from  half  a  mile  below  to  one  fourth  mile  above  it  the 
series  of  piers  and  docks  that  existed  in  1874  have  been  replaced  by  a  continuous 
line  of  levee ;  with  this  exception  there  is  not  much  change  in  the  general  position 
of  the  frontage  line. 

From  the  last-named  point  to  a  little  above  Jackson  Square  there  has  been  a  falling 
back  of  iJbe  front  lino  in  places  of  about  100  feet. 

From  the  last-named  point  for  about  half  a  mile  the  frontage  is  now  represented 
by  a  straight  line  of  work,  which  for  about  half  this  distance  has  an  average  advance 
into  the  channel  of  the  river  of  about  200  feet.  Beyond  this  distance  the  position 
of  the  BhoT«  line,  as  given  on  the  two  maps,  about  coincides.  Still  above  this  point 
the  general  frontage  line  is  in  advance  of'^the  former  one  from  about  50  to  75  feet. 

From  about  half  a  mile  below  Felicity  street  to  about  three- fourths  of  a  mile 
above  it  there  has  been  a  general  falling  back  of  the  frontage  line  of  from  50  to  75 
feet. 

From  the  Elevator  to  the  Windmill  (triangulation  points  common  to  both  surveys) 
tbe  shore  line  shows  a  gradual  advance  into  the  channel.  At  the  Windmill  there  is 
a  wharf  structure  extending  about  200  feet  into  the  former  channel,  with  a  natural 
shore  line  about  300  feet  beyond  the  former  one. 

From  this  point  to  the  upper  limit  of  the  City  Park  there  has  been  a  marked 
advance  of  the  shore  line,  varying  f^om  100  to  300  feet,  with  one  point  where  the  two 
lines  coincide. 

This  shows  an  accretion,  as  batture,  under  the  eddy  currents,  caused  by  the  abrupt 
tarn  of  the  river  at  the  point  of  City  Park. 

Along  the  straight  northwardly  reach  of  the  river  from  City  Park  to  Carrollt-on 
for  the  ftrst  mile  and  a  half  there  has  been  a  general  waste  of  the  steep  slope  of  the 
river  bank  varying  from  about  25  to  50  and  lOO  feet. 

Along  the  steep  concave  bend  of  the  river  at  CarroUton,  or  rather  opposite  Nine 
Uile  Point;  the  crest  of  the  bank  has  fallen  back  irregularly — according  probably 
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to  tho  more  or  loss  effective  protection  of  revetment  anfl  other  works.  At  that  point 
the  waste  has  been  about  200  feet.  Immediately  above  this  point  of  waste  a  btraij^ht 
wharf  structure  has  been  built,  about  1,600  feet  long  and  directly  opposite  the  most 
salient  part  of  Nine  Mile  Point.  Each  end  of  this  structure  is  about  25  to  30  feet 
in  rear  of  the  natural  shore  line.  The  central  part  of  the  structure  is  about  80  feet 
beyond  the  original  natural  shore  line. 

About  600  feet  above  the  upper  cud  of  this  wharf  stmcture  the  bank  has  given 
way  about  150  feet. 

Above  this  last-named  point,  for  a  distance  of  about  2.5  miles,  there  has  been  an 
advance  of  the  natural  shore  line  varying  from  about  125  to  225  feet. 

Beyond  this  point  for  about  2  miles,  to  Twelve  Mile  Point,  the  advance  lias 
increased  from  about  300  to  400  feet,  gradually  growing  less  at  tho  salient  part  of 
Twelve  Mile  Point.  Just  above  Twelve  Mile  Point  the  natural  shore  linos,  as  given 
on  the  two  maps,  nearly  coincide. 

On  the  west  side  of  toe  river  opposite  the  most  salient  bend  of  Twelve  Mile  Point, 
the  present  wharf  front  of  the  Avoudale  Sugarhouse,  about  coincides  with  the 
former  natural  shore  line. 

Above  this  point  for  about  1.5  miles  there  has  been  a  waste  of  bank  varying  from 
about  100  to  175  feet. 

Below  the  Avondale  Sugarhouse  to  the  La  Branch  Sugarhouse  the  waste  has  been 
about  200  feet. 

From  this  point  to  the  upper  settlement  of  Nine  Mile  Point  there  has  been  a  more 
gradual  coincidence  in  shore  line  on  tho  respective  maps. 

From  about  half  a  mile  above  the  most  salient  part  of  Nine  Mile  Point  to  about 
1.5  miles  below  it  there  has  been  accretion  in  the  form  of  batture  varying  from  100 
to  150  feet.  Below  this  point  the  accretion  increases  to  300  and  350  feet  as  far  as  the 
docks  of  the  Company  Canal.  These  works  as  represented  on  the  maps  of  1894 
extend  about  100  feet  beyond  those  shown  on  the  map  of  1874. 

From  the  Company  Canal  to  about  1  mile  below  the  Estelle  Sngarhouse  there  is 
again  a  falling  back  of  the  shore  line  varying  from  about  100  to  400  feet. 

From  this  last-named  point  to  the  salient  part  of  Algiers  Point,  a  distance  of  about 
4.75  miles,  there  is  occasional  slight  change  in  the  position  of  the  shore  line,  vary- 
ing, at  places,  from  about  25  to  100  feet  of  alternate  accretion  and  waste.  At  one 
?ilace,  about  half  a  mile  above  Algiers  Point,  the  shore  line  has  made  out  about  200 
ieet. 

From  this  locality,  around  the  point  of  Algiers  and  so  on  down  the  river  as  far  as 
the  maps  extend,  there  is  less  change  in  the  position  of  the  (<hore  line  than  is  shown 
elsewhere  on  the  two  maps. 

The  above  descri][>tion  is  hardly  an  intelligible  explanation,  or  one  that  can  be  fol- 
lowed with  a  clear  impression  of  the  changes  referred  to.  In  review  of  the  matter, 
however,  the  following  table  of  measures  may  give  a  better  idea  of  the  situatiou: 


l/ocation  of  line. 


Twelve  Mile  Point* 

Spangenberg 

Nineldile  l^>int  t 

1,000  feet  above  parallel  29o  56' . . 

CompaDv  Canal; 

CityPark 

Merrills  Landing^ 

Louisiana  a  venue  § 

Gretna  II 

MacdonouchviUe 

GreatNortbem  Station 

Algiers  Point 

Louisa  street 

tfrsuline  Convent 

1  mile  below  Ursulino  Convent. 


Distance. 


1874. 

1894. 

Feet 

Feet. 

1,350 

1,700 

900 

1.200 

1.000 

1,600 

1,400 

1,700 

1,550 

1,800 

1,500 

1.600 

1,100 

],350 

1,500 

1,5Q0 

1,550 

1,400 

1,450 

1,600 

1,600 

1,550 

1,450 

1.800 

1,600 

1,700 

2.000 
f,700 

1,600 

1,900 

Burves. 

Between  lOO-footcarTOs. 

Maximuni 

Differ- 
ence. 

Distance. 

Differ- 
ence. 

depth  below 
100  feet. 

1894. 

1874. 

Feet. 
300 

xm. 

1894. 

1874.      1894. 

Feet. 
+350 
+300 
0 

+  300 

Feet. 
700 

Feet. 

+400 

Feet.      Feel 
105        130 
70          ^ 

1,200 

1.550 

+350 

150        150 
75         95 

+  250 
+  100 
+  250 
0 
—150 
+150 
—  50 
+  150 
+  100 
—400 
+  200 

550 
900 

750 
1.200 

+200 
+300 

136        131 
168  1      175 
85  '       90 

0 
bOO 

0 

0 

950 

1,100 

0 

150 
500 
600 
300 
1,200 
1,300 
300 

+150 
-100 
+600 
+  300 
+250 
+200 
+300 

93  .      103 
120  ,      130 

81      m 
85      m 

145        160 
135        lU 

95     m 

72         W 

*  Decpctit  hole  downstream  600  feet. 

t Deepest  hole  downstream  700  feet;  depth,  58  to  68  feet. 

;Deei)est  hole  downstream  200  feet;  depth,  168  to  180  feet.  A  second  bole  1,500  feet  downstream: 
depth,  100  to  175  feet.  Heavy  impinging  has  taken  place  along  the  west  shore  below  this  line  and  lor 
about  1(  miles  opposite  City  Park. 

6  A  deep  hole  between  those  lines  has  increased  from  103  to  123  feet. 

I)  A  deep  hole  about  900  feet  below  this  line  |;ave  208  feet  In  1874  and  156  feet  in  1804.  A  filling  of  52 
feet  below  this  point,  the  same  hollow,  gave  184  feet  in  1874  and  182  in  1894. 

At  a  central  point  about  one-fourth  mile  above  Canal  street  the  be<l  of  the  river  has  shifted  toward 
tne  Algiers  side  about  200  feet,  probably  owing  to  the  removal  by  scour  or  other  cause  of  the  saUent 
bank  that  made  out  from  the  Algiers  shore  in  1894. 
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In  review  again  of  the  last  given  table  tbo  comparisons  show  a  change  of  channel 
way  between  the  50-foot  curves  with  an  average  increase  in  width  of  about  220  feet, 
and  a  channel  way  between  the  100-foot  curves  with  an  average  increase  in  width  of 
aboafc  300  feet  and  an  average  maximum  present  (1894)  depth  of  about  120  feet. 

As  might  be  expected,  the  deep  holes  or  pools  in  the  river  bed  are  gradually  work- 
ing down  stream  and  at  the  bends  in  the  river  are  gradually  trending  toward  the 
concave  shores. 

There  are  accidents  of  formation  throughout  the  length  of  the  river,  so  far  as  com- 
pared, which  can  hardly  be  said  to  indicate  the  causes  or  mduences  that  have  effected 
the  general  character  or  extent  of  the  more  important  changes  that  have  taken  place. 
These  changes  seem,  however,  to  prove  the  satisfactory  and  hopeful  fact  that  the 
river  is  deepening  and  widening  its  channel  bed  rather  than  disturbing  its  high- 
water  outlines.  How  far  this  action  may  be  due  to  levee  restraint  and  revetment 
protection  is  a  subject  worthy  of  study  and  examination.  It  would  seem  to  be  a 
logical  resultant  of  the  effect  of  both  of  these  works. 

1  have  made  no  estimates  of  the  areas  of  the  cross  sections  or  lines  I  have  selected 
as  giving  a  fair  average  of  comparison.  The  data  afforded  bv  the  two  maps  are  not 
close  or  accurate  enough  for  more  than  such  ouite  general  deduction  as  I  have 
endeavored  to  make  good.  My  main  purpose,  with  rather  limited  facilities,  has  been 
to  show,  by  this  simple  and  graphic  mode  of  illustration,  facts  that  should  satisfy 
the  most  unbelieving.  The  district  officers,  or  their  assistants,  with  their  more  full 
and  accurate  data,  can  correct  and  much  improve  my  rather  crude  attempt  at  demon- 
stration, if  thought  worthy  of  the  effort. 

Referring  to  tne  interesting  papers  by  Colonel  Suter  and  Captain  Townsend  on 
the  ''Effects  of  recent  levee  construction.''  I  wish  to  express  my  full  concurrence 
in  Colonel  Suter's  views  as  to  the  philosophy  of  divorcing  the  Red  River  system  from 
that  of  the  Mississippi.  It  has  always  seemed  to  me  that  they  have  different  sys- 
tems of  regimen,  different  sources  of  water  supply  in  different  climates  and  situ- 
ations, and,  as  far  as  I  understand,  have  different  periods  of  high  and  low  water 
stages.  Wh3',  therefore,  should  it  be  considered  good  policy  or  wise  engineering  to 
complicate,  disturb,  and  even  counteract  their  action  by  bringing  them  together  at 
a  point  where  their  constitutional  forces  have,  in  a  certain  sense,  lost  their  incentive 
power,  whether  for  good  or  evil. 

The  statement  of  Captain  Townsend,  that  ''slope  (gravity)  is  primarily  the  force 
that  is  driving  the  water  down  the  river, '^  seems  to  me  to  bear  directly  on  the  prob- 
lem of  bringing  these  rivers  together.  I  think  it  can  be  safely  said  that  all  rapid- 
mnning  streams,  having,  of  course,  excessive  slopes,  are  shallow.  On  the  other 
hand,  horizontal  sections  of  the  same  streams,  or  those  haviug  equal  volume,  are 
generally,  if  not  always,  deeper.  The  nature  of  the  motive  power  in  each  case  is 
also  different.  In  a  steep  slope  the  force  is  an  attractive  one,  of  gravity.  The  par- 
ticles of  water  would  move  as  rapidly,  excepting  momentum,  as  if  no  other  impel- 
ling force  was  behind  them.  The  cause  and  effect  of  these  forces  seem  to  me  to  be 
clearly  proven  by  the  physics  of  the  Mississippi  River  in  its  long  horizontal  course 
l»elow  Red  River.  The  impelling  force  throughout  is  not  a  disturbing  one,  but 
uniform  pressure  of  momentum,  coherence,  and  weight  of  the  moving  masses. 

In  my  experience  of  tidal  movement  I  can  cite  the  fact  that  the  effect  of  the  rising 
tide  at  Boston  Harbor  Lij^ht-House  is  felt  at  the  navy-yard,  9  miles  distant,  in  twenty 
mnvtes,  by  the  impact  ofparticles,  whereas  it  would  take  many  hours  for  the  same 
particles  to  pass  over  the  same  distance. 

1  feel  reluctant,  and  incompetent  for  that  matter,  to  theorise  on  these  problems  of 
the  Mississippi  River.  My  experience  in  such  phenomena  has  been  in  dealing  with  ' 
effects  and  resultants  rather  than  with  causes.  But  I  am  impressed  with  Colonel 
Suter's  argument  for  treating  the  Mississippi  River  as  a  unit,  particularly  iu  what 
seems  to  me  the  critical  portion  of  its  last  horizontal  section,  and  not  to  complicate 
it  by  either  an  outlet  system,  through  the  Atchafalaya,  or  an  iulet  system,  by  the 
confluence  of  the  Red  River.  The  simple  comparison  I  have  made  has  informed  my 
own  ignorance  of  a  fact  that  the  other  members  of  the  Commission  may  already 
know,  that  the  Mississippi  is  doing  precisely  what  Colonel  Suter  predicts — preparing 
her  own  pathway  for  her  own  requirements — which  should  of  course  be  aided,  pre- 
served, and  improved  by  appropriate  protective  works,  and  without,  to  my  compre- 
hension, evidences  of  alarming  danger. 

Very  respectfully,  yours,  Hknry  L.  Whiting, 

United  States  Co<Mt  and  Geodetic  Survey. 

Col.  G.  L.  Gillespie, 

Corps  of  Engineers,  United  States  Army, 

President  Mississippi  Biver  Commission, 

Presented  at  Army  Building,  New  York  City,  June  12,  1895. 
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Appendix  4. 

ricpoklr  of  capt.  gborgk  a.  zinn,  corps  of  enginerrs,  secretary  mississippi 

river  commission. 

Mississippi  Rivkr  Commission,  Office  of  the  Secretary, 

St.  LouiB,  Mo.,  May  95, 1895. 

Colonel  :  I  have  the  honor  to  submit  the  foHowing  report  of  the  operations  of 
this  office  from  May  31,  1894,  to  May  25,  1895: 

The  work  of  the  office  has  been  oarried  on  under  allotments  made  by  the  Missis- 
sippi River  Commission  from  the  acts  of  Congress  approved  August  18,  1894,  and 
March  3, 1895,  and  from  funds  remaining  on  hand  from  allotments  of  previous  years. 
These  allotments  are  as  follows: 

First.  For  the ''Mississippi  River  Commission "  applicable  to  salaries  of  civilian 
commissioners,  expenses  of  offices  of  president  and  secretary,  and  to  expenses  of 
meetings  and  inspection  trips  of  the  Commission. 

Second.  For  ** Surveys,  gauges,  and  observations"  applicable  to  the  general  sur- 
vey of  the  river,  collection  and  reduction  of  ph^Tsical  data,  to  general  examinations, 
and  to  a  part  of  the  expense  of  the  secretary's  office. 

Third.  For  "Dredging  experiments.''  Part  of  the  funds  for  this  allotment  were 
transferred  to  this  office  by  the  officer  in  charge  of  the  first  and  second  districts  on 
August  16, 1894,  and  the  entire  allotmelit  transferred  back  to  him  on  Febniary  25, 
1895. 

MISSISSIPPI   RIVER  COMMISSION. 

The  Commission  held  four  sessions  since  the  last  annual  report:  June  23-29, 1891, 
on  steamer  MissUsippij  during  the  inspection  trip  from  St.  Louis  to  New  Orleans; 
August  28-30,  1894,  at  the  Army  Building,  New  York  City ;  November  &-20, 1894,  on 
steamer  MisHasippi,  during  inspection  trip  to  New  Orleans ;  March  21-27,  1895,  on 
steamer  Misaiaaippif  during  an  inspection  trip. 

The  steamer  MUsisaippi  was  laid  up  at  the  foot  of  Neosho  street,  St.  Louis,  Mo., 
after  the  trip  of  the  Commission  in  June,  1894.  She  was  put  in  commission  again 
July  26  and  used  with  the  experimental  dredge  at  St.  Louis,  Cherokee  Bar,  and 
Devils  Island  until  September  25,  when  she  was  again  gotten  ready  for  the  inspection 
trip  of  November  8, 1894,  after  which  she  was  laid  up  at  Paducah,  Ky,  She  was  pnt 
in  commission  again  for  the  inspection  trip  of  March  21,  1895,  and  is  now  laid  np  at 
the  foot  of  Neosho  street,  St.  Louis,  Mo. 

The  minor  repairs  mentioned  in  the  last  annual  report  were  made,  an  extra  boiler 
put  in  for  the  steamheating  apparatus,  and  the  large  ice  boxes  rebuilt.  Her  outfit 
was  made  more  complete  by  the  purchase  of  a  number  of  small  articles. 

SURVEYS,  GAUGES,  AN1>  OBSKRVATIONS. 

The  field  work  under  this  head  comprised  secondary  triangnlation,  topography 
and  hydrography,  and  gauge  inspection,  and  was  of  the  same  general  character  and 
scope  as  that  of  last  year. 

The  secondary  triangulation  and  stone  lines  were  extended  northward  from 
Prairie  du  Chien  to  Trempeleau,  Wis.,  a  distance  of  78  miles  by  river. 

The  topography  and  hydrography  was  extended  northward  from  Keithsbnrg,  111., 
to  Davenport,  Iowa,  a  distance  of  55  miles  by  river. 

A  topographic  and  hydrographic  survey  between  high-water  bank  lines  was  made 
during  the  low- water  season  from  the  mouth  of  the  Arkansas  River  to  Vicksburg, 
Miss.,  a  distance  of  200  miles. 

One  inspection  was  made  of  the  Commission  gauges  during  low  water. 

A  separate  party  ran  19  transalluvial  profiles  from  bluff  to  bluff  above  Cairo  at 
intervals  of  about  20  miles  for  the  Alluvial  Valley  map. 

Several  limited  surveys  were  made  for  the  experimental  dredge  work. 

Secondary  triangulation  and  alone  tinea, — At  the  close  of  the  season  of  1893  this 
work  was  stopped  at  a  base  line  near  Prairie  du  Chien,  Wis.  On  Jane  18, 1894,  the 
triangulation  party,  under  Assistant  Engineer  A.  T.  Morrow,  took  up  the  work  at 
this  point  and  closed  it  at  Trempeleau,  Wis.,  78  miles  from  Prairie  du  Chien.  Forty- 
one  stations  were  occupied  and  a  base  line  was  measured  by  steel  tape  at  De  Soto, 
Wis.  The  average  error  of  closure  of  triangles  for  the  season  was  2.19'*.  The  length 
of  the  base  is  6,486.35326  feet,  with  an  error  of  1  in  929,300.  The  azimuth  of  the  base 
is  140^  40'  24.8".  Twenty-five  stone  lines  were  established  and  77  stone-line  bench 
marks  located  on  them. 

The  tables  accompanying  Principal  Assistant  Engineer  Ockerson's  report  give 
descriptions  of  locations,  geographical  positions,  and  elevations  of  the  various  bench 
marks  and  points  occupied. 
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The  secondary  triaDguIatioii  was  resumed  by  Mr.  Morrow's  party  May  3,  1895,  at 
Trempeleati. 

Tooograpkjf  and  hydrography.— This  work  was  takeu  up  August  25,  1894,  at 
KeitDsborg,  III.,  where  it  stopped  iu  1893,  by  Mr.  Morrow's  party,  and  extended  to 
Davenport,  Iowa,  50  miles  The  tables  with  Mr.  Ockersou's  report  give  the  results 
obtained. 

A  summary  of  the  condition  of  the  general  survey  of  the  river  was  given  in  the 
last  annual  report. 

Low-water  survey,  Arkansas  River  to  ricksburg, — The  object  of  this  survey  was  to 
make  a  comparison  with  the  first  general  survey  in  order  to  discover  what  changes 
had  taken  place  iti  the  bed  of  the  river  since  that  time.  Cross  sections  were  takeu 
at  200-meter  intervals  and  careful  levels  run  to  bench  marks  to  determine  surface 
elevation  and  slope. 

After  closing  the  field,  work  at  Davenport,  Iowa,  Mr.  Morrow's  party  was  trans- 
ferred on  the  Patrol  to  the  mouth  of  the  Arkansas  River,  where  it  was  divided  into 
two  parties;  one  party  on  the  survey  boat  Illinois,  with  the  small  steamer  Mima  as 
t«Dder,  began  the  survey  downstream  at  that  point;  the  other,  on  the  Patrol,  went  to 
Vicksburg  and  worked  upstream.  The  survey  is  now  being  platted  and  comparisons 
are  being  made  between  cross  sections  at  the  same  point.'  It  is  expected  to  obtain 
valuable  information  from  these  comparisons.  This  work  is  to  be  extended  to  Don- 
aldsonville,  La. 

Gauge  inspection.— Thc^  Mississippi  was  utilized  on  her  return  trip  to  make  an  inspec- 
tion of  the  gauges  and  bulletins  belonging  to  the  Commission  (a  list  of  these  gauges 
will  be  found  on  page  2793  of  the  Annual  Keport  of  the  Chief  of  Engineers  for  1894). 
The  inspection  was  made  by  Mr.  Ockerson  in  a  similar  manner  to  that  reported  last 
year.  The  detailed  results  of  the  inspection  of  each  gauge  are  given  in  Mr.  Ocker- 
bod's  report. 

Transallurial  lereHs.—TYi^  object  of  these  levels  is  to  make  a  map  for  the  upper 
river  similar  to  the  Alluvial  Valley  map  of  the  lower  river,  showing  the  areas  of 
overflow.  At  the  date  of  the  last  annual  report  the  map  had  been  projected  from 
Cairo  to  Keithsburg,  an^  the  details  from  the  general  survey  between  Cairo  and 
Cap  au  Oris,  259  miles  by  river,  transferred  to  it. 

A  small  party,  under  Mr.  W.  S.  Williams,  began  the  work  July  13,  1894,  at  Mound 
City,  111.  Nineteen  profiles  were  rnn  at  intervals  of  20  miles,  the  last  one  being 
near  Port  Louisa,  Iowa,  468  miles  above  Cairo.  From  this  point  the  work  will  be 
done  by  the  topographical  party  now  in  the  field.  The  high-water  outlines  were  ' 
located  on  the  detail  maps  by  inspection  on  the  ground  by  platting  fixed  high- 
water  marks  established  by  the  residents  and  from  the  testimony  of  individuals  who 
witnessed  the  high  water. 

Manuscript  charts,  etc. — Detailed  charts,  scale  1:10000,  Nos.  132  to  143,  inclnsive, 
from  La  Grange,  Mo.,  to  Keithsburg,  111.,  have  been  completed.  Charts  81  to  83, 
Head  of  Passes  northward,  have  been  completed,  and  Nos.  70  to  80,  inclusive,  are 
partially  completed.    No.  70  covers  Donaldsonville,  La. 

Inch  mile  sheets  114  to  118,  Quincy,  111.,  to  Keithsburg,  111.,  and  sheet  32,  iu  the 
vicinity  of  the  Passes,  from  the  survey  of  1893,  have  been  completed. 

Upper  Alluvial  Vjtlley  map,  scale  1  inch  to  5  miles,  sheet  1  completed,  covers  the 
river  from  the  Ohio  to  the  Illinois;  sheet  2  in  progress,  extends  the  map  to  Oquawka, 
111.,  440  miles  above  Cairo. 

Published  mop*.— Detail  charts,  1:20000,  charts  132  to  136,  La  Grange,  Mo.,  to  head 
of  Des  Moines  Rapids,  and  chart  83,  have  been  printed.  Charts  137  to  143  and  chart 
82  are  in  the  hands  of  the  printer. 

Inch  mile  sheet  114  has  been  printed;  sheets  115  to  118  are  in  the  hands  of  the 
printer  and  first  proofs  have  been  received. 

Gauges. — The  daily  record  of  stages  at  31  stations  on  the  Mississippi  River  and  26 
stations  on  the  principal  tributaries,  except  the  Missouri,  have  been  reduced,  tabu- 
lated, and  platted.    The  stages  for  the  calendar  year  1894  have  been  published. 

Discharge  observations. — The  only  observations  of  this  nature  were  taken  by  the 
district  officers.  The  notes  were  recomputed  in  this  oflSce  and  the  results  tabulated 
as  given  in  an  appendix  to  this  report. 

Plant  andouijit. — ^The  hulls  of  the  Patrol  and  Illinois  have  gotten  in  such  condition 
that  they  must  be  entirely  replaced.  The  work  was  advertised  for;  the  lowest  bid 
for the/ntJioi«,  $2^060,  from  the  Madison  Marine  Railways,  Madison,  Ind.,  was  accepted, 
but  the  lowest  bid  for  the  Patrol,  $12,000,  was  considered  too  great.  New  specifica- 
tions are  being  prepared  for  the  Patrol,  and  it  is  hoped  that  the  work  can  be  done 
for  considerablv  less  than  $12,000. 

A  boat  called  the  H.  D.  Munson,  120  feet  long,  22  feet  beam,  was  purchased  at 
Evansville,  Ind.,  under  authority  granted  by  the  Commission  August  28,  1894,  for 
ase  principally^  in  gange  inspection,  but  it  is  expected  to  use  her  for  other  work  in 
connection  with  tne  surveys,  etc.,  so  that  she  will,  no  doubt,  be  in  commission 
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throughout  the  year.  Sho  was  renamed  ASearch,  aud  at  present  has  repUced  the  Pair$l 
with  tbe  survey  party  in  the  upper  river. 

Laws.^ln  accordance  witli  a  resolution  of  the  Commission,  copies  of  all  acts  of 
Congress  passed  since  1888  affecting  the  Mississippi  River  Commission  are  hereto 
appended ;  the  acts  passed  previous  to  that  date  are  found  in  the  Annual  Report  of 
the  Commission  for  1889. 

Index.  —The  index  to  the  annual  reports  of  the  Commission,  ordered  hy  a  resolu- 
tion of  the  Commission  of  August  29,  1894,  is  in  preparation  aud  will  soon  he  com- 
pleted. 

An  index  of  published  survey  and  physical  data,  and  an  iudex  of  discharge  obser- 
vations, in  continuation  of  those  published  in  the  annual  report  fur  1889,  are  hereto 
appended. 

DREDGING  EXPERIMENTS. 

The  allotment  for  this  work  was  assigned  to  this  office  for  disbursement  in  Jaly. 
The  experimental  dredge  was  brought  to  St.  Louis  from  Memphis  by  the  TUau  and 
Grahanif  arriving  July  11,  and  the  experiments  with  the  dredge  were  carried  on  after 
that  date  under  the  personal  supervision  of  Col.  Henry  Flad,  member  of  the  Com- 
mission and  of  the  committee  on  dredges.  The  steamer  Mississippi  replaced  the  Titan 
for  a  portion  of  the  time  because  it  was  necessary  to  return  the  Titan  t«  Memphis, 
audit  was  also  believed  that  it  would  be  cheaper  to  use  the  Mississippi  than  to  char- 
ter another  boat  for  the  purpose. 

After  doing  some  work  above  the  Merchants  Bridge,  St.  Louis,  at  Cherokee  Bar 
and  Devils  Island,  the  experimental  dredge  was,  in  November,  1894,  again  placed  in 
charge  of  the  officer  in  charge  of  the  first  and  second  districts,  and  the  funds  trans- 
ferred back  to  him  on  February  25,  1895. 

The  necessary  surveys  to  determine  the  proper  location  for  the  dredge  to  work  were 
made  at  each  of  the  places  named  and  also  at  Liberty  Bar  (80  miles  below  St.  Louis). 
Surveys  of  the  channels  dredged  were  also  made,  and  at  Devils  Island  two  were  m&de 
at  intervals  of  about  fifteen  days,  to  discover  any  changes  in  the  channel. 

TONNAGE  AND  TRAFFIC. 

It  is  impossible  to  obtain  accurate  statements  of  the  freight  traffic  on  the  Missis- 
sippi River  without  employing  special  agents  for  their  collection.  At  some  points 
arrangements  are  made  by  local  bodies  for  this  purpose,  but  they  are  so  few  that  the 
total  traffic  can  only  be  guessed  at. 

The  most  accurate  commercial  statistics  are  given  for  St.  Louis,  Mo.,  in  the  pnb- 
lished  annual  report  of  the  Merchants'  Exchange  of  St.  Louis,  which  contains  detailed 
statements  of  the  trade  aud  commerce  of  that  city. 

The  secretary  of  the  Merchants'  Exchange  of  Memphis,  Tenn.,  states  that  936 
steamers  arrived  and  departed  ttom  that  city  during  the  year.  The  shipments  of 
cotton  by  river,  northward,  for  1894-95  were  27,555  bales;  southward,  uoue. 

The  receipts  from  the  Mississippi  River  were  160,789  bales.  An  appended  tabular 
statement  gives  the  varieties  and  amounts  of  product  received  and  shipped  during 
the  year  from  that  point. 

Grays  Iron  Line  shipped  from  Pittsburg,  in  1894,  to  points  on  the  Mississippi 
River  below  Cairo  as  follows : 

To  Algiers,  La.,  3,995  tons  steel  rails,  228  tons  splices,  46,400  pounda  bolts,  and 
280,000  spikes. 

From  Flaquemine,  La.,  to  Pittsburg,  500  M.  shingles. 

Statement  of  maps  issued,  list  of  civilian  engineers,  and  approximate  value  of 
plant,  are  appended. 

Financial  statements,  detailed  and  consolidated  statements  to  the  end  of  the  fiscal 
year  1895  will  be  furnished  later  for  publication  with  this  report. 

"- '  Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zink, 
CajHain,  Carps  of  Engineers. 

Lieut.  Col.  Geo.  S.  Gillespie, 

Corps  of  Engineers,  President  Mississippi  River  Commission. 
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Money  ntatement. 

MISSISSIPPI  RIVER  COMMISSION. 

Jaly  1,  1894,  balance  unexpeuded $6,063.16 

Amoant  allotted  from  appropriation,  act  of  Angust  18,  1894 55, 000. 00 

Amount  allotted  from  appropriation,  act  of  March  2,  1895 15, 000. 00 

76,063.16 
Jano  30,  1895,  amount  expended  during  fiscal  year 33, 265. 62 

July  1, 1895,  balance  unexpeuded 42, 797. 54 

July  1,  18a5,  outstanding  liabilities $1,800.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 1, 800. 00 

July  1, 1895,  balance  available 40,997.54 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

July  1,  1894,  balance  unexpended $53, 477. 29 

Amount  allotted  from  appropriation,  act  of  August  18,  1894 63, 100. 00 

Amount  allotted  from  appropriation,  act  of  March  2, 1895 113, 780. 00 

230,  a57. 29 
June  30,  1895,  amount  expended  during  fiscal  year 74, 340. 16 

July  1,  1895,  balance  unexpended 156, 017. 13 

July  1,  1895,  outstanding  liabilities $4,500.00 

July  1,  1895,  amount  covered  by  uncompleted  contracts 12,  OtO.  00 

16,540.00 

July  1,  1895,  balance  available 139,477.13 


Financial  statement  for  the  nionth  ending  June  SO,  1895, 
SECRETARY  S  OFFICE. 


Ilttlance  QBexpended  at  end  of  last  fiscal  year $53, 477. 29 

Appropriatedf  and  allotted  as  per  last  monthly  statement. . 


Improving 
Mississippi 
River:  Sur- 
veys, gauges, 

and  obser- 
vations. 


176, 880. 00 


Total  available., 


Expended  during  current  fiscal  year  as  per  last  monthly 

statement 

Expended  during  this  month 


Total  disposed  of 

Balance  iinexi)«uded. 


In   treasury. 

On  band 

Overdrawn.. 


230, 357. 29 


72, 537. 12 
1,803.04 


Improving 
Mississippi 
River:  Mis- 
sissippi 
River  Com- 
mission. 


$6,  oes.  04 
70,000.12 


76.063.16 


31,707.54 
1,558.08 


33. 266. 62 


156,017.13  ' 


42, 797.  54 


Balance  as  above. 


156. 880. 00  I 
'"'-1^862."  87  I 


41,500.00 
1, 297. 54 


Total. 


$59. 540. 33 
246. 880. 12 


306,420.45 


104. 244. 66 
3.361.12 


107, 605. 78 


198, 814. 67 


198,  :i80.  UO 
1.297.54 
—862.  87 


156,017.13 


42,797.54  I     198.814.67 


Ontatanding  liabilities  (estimated) 

.AjDOiints  covered  by  existing  contracts. 


4,500.00 
12, 040. 00 


1, 800. 00 


6, 300. 00 
12, 040. 00 


Total  liabilities. 


16,  540. 00  I  1, 800. 00         18.  340. 00 


Balance  available I      139,477.13 


40,997.54  1    180,474.67 


WORKS  ABOVE  CAIRO.  ACT  JULY  5,  1884. 
Balance  unexpended  at  end  of  las t  fiscal  year 

On  hand 

Ontstanding  liabilities 


$8,600.00 

8,600.00 
39.00 


Balance  available 8,561.00 
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Financial  statement  for  the  month  ending  June  SO,  1895 — Contloaed. 
FIRST  AND  SECOND  DISTRICTS. 


Plant, 


I 


( 


!  Dredces  Surveys 

?••;"    fl^nSd'  Hick.   d«5r0»slt?r«"'„J  e"8^^^^ 

tions. 


Reach. 


districts. 

I  1- 


second 
districts 


men  is. 


Balanco  unexpende<l  at  end 
of  last  \i»c.R\  year !      $314. 03  $11, 366. 86{«41, 031. 55 

Appropriated  and   allotted  I 
as  per  last  monthly  state- 
ment  270,000.00106,000.00 

Appropriated  and  allotted 


'  $3. 766. 26       9604. 91  $13.  603.  OS 


since  March  2, 1895 
Gained  by  transfer  aa  per 
last  monthly  statement  — 
Received  from  sales,  over- 
payments, and  refund- 
ments as  per  last  state- 
ment   


330. 000. 00;  70, 000. 00 


Total  available. 


,  396. 97 

-I- 


8.00 


..$230,000.00  20.000.00   12.000.00 

.|  350,000.00   20.000.00   lO.OOO.Ooj 


I 


171. 35, 


1.20 


723.03 


...602.711.00  186.374.86   41,202.90 


Expended  daring    current 

tiscal    year   as    per   last 

monthly  statement 225, 484. 48  74, 995. 31,  41, 202. 90 

Expended  during  thismonth.    11.650.87     6,806.04 


Lost  by  transfer  as  per  last 
monthly  statement 

Total  disposed  of 

Balance  unt^xpended. 

In  Treasury 

On  hand 


237.320.45]  81,801.35 


185.10 


365, 390. 55  104, 573.  51 


580, 001. 20i  43, 766. 26'  22, 604. 91    1 4,  3261 06 


I 

I 

16,575.07     2.870.63     7,557.92'     4,311.87 
11,665.09' j        452.63 

2.600.00 ; I  10.014.21 


41.202.90 


355. 000. 00 
10. 390.  55 


Balance  as  above '365, 390. 55 


96,000.00 
9, 573. 51 


104. 573. 51 


Outstanding  liabilities  (esti 
mated) 

Amounts  covered  by  exist- 
ing contracts 


30, 840. 16 


549. 161. 04 


2, 870. 63     8. 010.  55 


40.895.63!  14,594.36 


2,000.00   10,000.00'.... 

1 
61,100.00 1.... 


Total  liabilities  . 


63,100.00 


10,000.00. 


Balance  available '302. 290.  .'VS,  94, 573.  51 


477, 400. 00 
71,761.04 


549. 161. 04 


3,000.00 
166.125.04 


169.125.04 


35.000.00   14.500.00 


5.895.63 


94.36 


U,326.<S 


40.895.63|  14,594.36 


1.000.00 


380, 036.  00 


1.000.00. 


40.895.63    13.594.36. 


Balance  unexpended  at  end 
of  last  fiscal  year. 


Hop<'iield 
Bend. 


Appropriated  'and  allotted 
as  per  last  monthly  state- 
ment . 


Appropriated  and  allotted 
since  March 


1  2, 1895. 

Gained  by  transfer  as  per 
last  monthly  statement — 

Received  from  sales,  over- 
payments, and  refund- 
ments MS  per  last  state 
ment 


Removal 
of  Non- 
connah 
Rock. 


Helena, 
Ark. 


Upper 

Yasoo 

levee 

district. 


Upper 
White 
River 
levee 
district. 


Lower 

Lower 

TVljite 

St. 

River 

Francis 

levee 

levee 

district. 

diatriet. 

I 


ill, 

$49. 65,  $5. 153. 27'  $1.  496. 10  $9, 477. 76  $7, 745. 27  $7, 266. 68  $13. 914. 50 

'  I  I  i  I  ' 

1 100, 000. OOi  53,000.00  75.000.00   90,000.00 

I                                       I  I 
I  98,  000. 00|  51,040.00  73,500.00  86,240.00 


.14. 


Total  available. 


Expended  during  current 
fiscal  year  as  per  last 
monthly  statement 

Expended  during  this  month . 

Lost  by  transfer  as  per  last 
monthly  statement 


49. 05     5,1  5:J.  27     1 ,  406. 24  207 .  477.  76;  1 1 2, 685. 27 


Toul  disposed  of 

Balance  unexpended.. 


40.65 


.50 


49.05 


.50 


6.24 


155,766.68 


107, 534. 61 1  57, 540. 54     76, 529. 37 
13.734.561        412.55  321.92 


190. 154. 50 


97,341.27 
2.318.58 


6.24121,269.17  57,953.09,    76,851.29  99.658.85 


5.  152.  7 


1,490.00  86.208.59  51,732.18     78,915.39   90,494w74 
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Financial  statement  for  the  month  ending  JuneSOy  1895 — Continued. 
FIRST  AND  SECOND  DISTRICTS-Continaed. 


<  Hopefield 
I    BecU 


InTnoiifiury. 
On  baud 


Balaooe  as  above. 


Removal 

of  Non- 

conoah 

Rock. 


Helena. 
Ark. 


$500.14 


Upper 

Yazoo 

levee 

diBtrict. 


Fpper 
White 
River 
levee 
di»trict. 


Lower 
White 
River 
levee 
district. 


I 


Lower 

St. 

Fraocis 

levee 

district. 


$78, 000. 00  $11,  940. 00;  $73, 500. 00  $66, 240.  OO 


$5,152,771        9S9.86     8.208.59    1-2,792.18       5,415.39 


5. 152. 77     1, 490. 00'  86, 208. 59;  54.  732. 18i    78. 915. 39 


Oatstonding  liabili  ties  (est  i- 

mated) : ■ I    1,000.00 

Amoiints  covered  by  exist   I  ! 

lug  contracts I , |  49,423.39 


500. 00  500. 00 

44,000.00     43,523.30 


Total  liabilities... 
Balance  available. 


5U,  423. 39 


44,500.0U|    44.023.30 


24,254.74 


90, 494. 74 


600.00 
66, 788. 60 


67, 388. 60 


.1    5, 152.77{    1.490.00  35.785.20  10,232.18,    34. 892. 09   23, 106. 14 


I  Ten  model 
I     barges. 


Improving  Improving   j^ 


barborat  \  barborat 
Memphis.    New  Mad- 


1  proving  i 
Francis 


Tenn. 


of  last  fiscal  year 

Appropriated  and  allotted 
a«  per  last  monthly  state- 
ment      $37,500.00     $50,000.00 

Appropriated  and  allotted  ! 

siDce  March  2. 1895 ! 

Gained  by  transfer  as  per 
last  monthly  statement. . 

Received  from  sales,  over- 
payments, and  refhnd- 
ments  as  per  last  state- 
ment  


Total  available 

Expended  daring  cnrrent 
fiscal  year  as  per  last 
monthly  statement 

£xpendea  during   this! 
month 


37,500.00      50,000.00 


37, 500. 00 


Jxmt  by  transfer  as  per  last 
qC 


monthly  statement 


Total  disposed  of |      37.500. 00 

Balance  unexpended 


In  Treasary . 
On  band 


Balance  as  above. 


Ontfitanding  liabilities  (esti- 
mated)  

Amounts  covered  by  exist- 
ing contracts 


Total  liabilities.... 
Balance  available. 


rid.  Mo. 


White 
St  Francis  River  levee  ' 
River,  Ark.     district.    I 


I 


Total. 


$115,789.98 


$20,000.00     $75,000.00: 1,137,500.00 

$100. 220. 0011.189,900. 00 

I 723.03 


I 


2.577.66 


20,000.00,      75,000.00;    100.220.00  2.446.690.67 


38, 367. 58 
729.83 


20,000.00 


39.097.41 


10. 902.  59 


75,000.00 


20, 000. 00|      75, 000. 00 


882. 867. 94 
48,092.07 
12, 799. 31 


943, 759. 32 


100.220.001.502,731.35 


10, 000. 00  . 
902. 50!. 


-I- 


10,902.59 


100.00 


100.00 


10. 802. 59 


100.220.00,1,347,300.14 
!     l.')5.431.21 


100,220.001,502,731.35 


18, 700. 00 
430, 960. 33 


449,  660.  33 


100,220.001,053.071.02 
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Financial  statement  for  the  month  ending  June  SO,  i<$d5— Continued. 
THIRD  DISTRICT. 


Lake 
,  Providence 
I     Reach. 


Plant,  third 
district. 


Balance  unexpended  at  end 
of  last  fiscal  year 

Appropriated  and  allotted 
as  i)ei  last  monthly  state- 
ment  

Gained  by  transfer  as  per 
last  monthly  statement . . . 

Received  from  sales,  over- 
payments, and  refund- 
ments as  per  last  state- 
ment  


$6,554.09 
304.400.00 


4.76 


Total  available '    310, 958. 85 


I- 


Expended  during  current 
fiscal    year   as   per   last  I 

monthly  statement ' 

Expendecl during thismonth ' 
Lost  by  transfer  as  per  last 
monthly  statement 


^i^^iL  -^^^i  Lo'^cr  Ta-  Upper  Ten-  MWdleTen- 
^nSrv^  '   zoo  levee   i   STlevee       sas  If  vee 
tfons.      I    <1"*"<^^    I    district.        disirict 


$14,924.48 
1?5,000.00 


$4,903.43'    $10,021.87 


$10,389.79;         $603.16 


18,000.00     300,000.00;    600,000.00     200,0(Mi.OO 

105.000.00 


8.16. 


139,924.48       22,903.43     310,62L87     610.397.95     305.603.16 


127,036.66 
39L68i 


701.50! 
836.31; 


i  ! 

6.335.611    162,972.78; 
523. 34j        1,338.40 


287,462.25' 
24,921.70; 


•3.000.00'      *6,000.00! 


96,614.21 
5,689.76 


!,OQO.OO 


Total  disposed  of 

Balapce  unexpended . . 


127.428.34       85,037.81         6.858.95,    167.311.18     318,383.95     104.303.97 


In  Treasury . 

On  hand 

Overdrawn  .. 


183,530.51:      54.886.671       ]6,044.48|    143,310.69     292,014.00|    201,290.19 

______  ^ 

23.299.19 

-1,986.00! 


164.400.00 
10,130.51'. 


-11 


000.00 
ii3.'33 


Balance  as  above I    1 83, 530. 51       54, 886. 67 


Outstanding  liabilities  (esti. ; 

mated) I 

.A  mount  covered  by  existing 

contracts I 


10,131.11         4.886.67 
3,399.40 


Total  liabilities... 
Balance  available . 


16,000.00     147,000.00! 

44. 4«' I. 

—3,689.31 


16,044.48 


1.200.00 


143, 310. 69     292, 014. 00     201. 299. 19 


1.310.69        2.000.00 
104,000.00     19a  000. 00 


.|      13,530.511        4,886.67^        1,200.00|    105.310.69     200,000.00 


170,000.00,      50,000.00       14,844.48,      38,000.00i      92,014.00 


500.00 
122,260,00 


122,760.00 


78.539.19 


*  Transferred  to  fourth  district. 


i  I 

I  Vicks-  Lak« 

I  burg,  '  Bolivar 

I  Miss.  front. 


Stone. 


Improv- 
ing har- 
bor at 
Vicks- 
burg. 
Miss. 


Improv-  j 

ing  bar-  |  j 

bor  at    lAsbbrookl 
Green-    1    Neck.    . 

ville.  1 

Miss.     I 


Total. 


J. 


Balance  unexpended  at  end  >  I 

of  last  fiscal  year '      $108. 07     $104. 38  $37, 4 

Appropriated  and   allotted  |                  | 
as  per  last  monthly  state-  >                                                  :  1 

ment ; 60,000.00| ,  80, 000. 00!$85, 000. 00,1, 772, 400. 00 

Gained  by  transfer  as  per 


9$10,922.49|  $2,240.66 <    $99,030.41 


last  monthly  statement 
Received  from  sales,  over- 
payments,    and    refund- 
ments as  per  last  state- 


ment. 


Total  available.. 


108. 07j      104.38  97.668.99i  10,922.49  82.249.66  ft),  000. 00,1, 976. 463.33 


106,000.00 


12.92 


Expended    during    current  i 

fiscal    year    as    per    last  i                 I  ; 

monthly  stateraeu t ; ! 22. 423. 50 

Expended  during  this  month ! I    1, 137. 37 

Lost  by  transfer  as  per  last  ' 
monthly  statement 


Total  disposed  of L 

Balance  unexpended  . . ' 


108. 01 


23, 560. 87 


! 

4, 124. 36'  79, 814. 74 


4. 124. 36   79, 814. 74 


49.109.72 


49,109.72 


912,565.33 
42,338.56 

11,000.00 


965,933.89 


104. 38,  74, 108. 12|    6, 798. 13     2. 434. 92,  35, 890. 28,1 ,  010, 529. 44 
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Financial  siattmtntfor  the  month  endintj  June  30y  1895 — Continued. 
THIRD  DISTRICT-Coutinuert. 


Vicks- 
bure, 
Mia. 


Lake 
BoUvar 
front. 


Stone. 


I  m  prov- 
ince bar- 
borat 
Vlcka- 
borg, 
Miss. 


Ira  pro  V-  I 
inghar-  | 

borat    ,Anhbrnok       fr«*«i 
Green    |    Neck.    ;       ^*'^*'' 

ville. 

Miss. 


$70,000.00. 


InTreaaury 

Onhand $:38.07;    $104.38     4.108.12  16,798.13 

Overdrawn 


Balance  as  above. 


108. 07,       1U4. 38 


OnUtanding  liabilities  (eati-  \  \ 

mated) 1.10          7.31 

A  mount  covered  by  existing  I  i 

contracts 106.97        97.0' 


Total  liabilities . . 
Balance  available. 


108. 07   104. 38 


74, 108. 12  6. 798. 13 


74, 108. 12  . 


$5, 900. 00 120.000.00  $965,400.00 

1  10,890.28   64.483.16 

-2,565.08 '  —19.353.72 


2, 434. 92!  35, 890. 28 1, 010,  529. 44 


37,54 1   20,074.42 

2,C97.38  1.060.38  506,020.32 


74,108.12 


2.434.92  1.660.38  526.103.74 


6.798.131 1  34,229.90  484,425.70 

I        I        I 


FOURTH  DISTRICT. 


— -  ^'"''-i  "^-^^^^^^^^^y 


Tensas 


'-tle.-''^" 


lava  levee  che  lt»vee, 


Balance  unezpende«l  at  end 

of  laat  fiscal  3-ear $19, 605. 79  $14, 139. 52 

Appropriated  and   allotted 

as  per  last  monthly  stat«- 


raent . 


Gained  by  transfer  as  per 
last  monthly  statement — 

Received  from  sales,  over- 
payments, and  refund- 
ments this  month 


...264.000.00304.000.00 


.20. 


district. 


district. 


levee  dis-  observa- 
trict.     I     tions. 


I 


$10, 719. 83     $1, 716. 30  $12. 015. 28  $7, 6]5.  73:  $9, 470. 78 

I  .  I  I 

180, 000.  Oo!  300,000.00120,000.00100,000.00   22,000.00 

I 

I      4,033.04 1 


I 


1.50. 


Total  available 283. 606. 99  318. 139. 52 


190. 719. 83  306. 349. 34  132, 015. 28,107, 617. 23i  31, 470. 73 


Expended  dnring  carrcnt 
fiscal  year  as  per  last 
monthly  statement 

Expended  duringthis  month . 

LoKt  by  transfer  aa  per  last 
monthlv  statement 

Lost  by  deposit,  proceeds  of 
sale  of  Ezigineex  property .  ■ 

Total  disposed  of 

Balance  unexpended.. 

InTreaaury 

Onhand 

Overdrawn 


Balance  as  abore 

Amount  covered  by  existing 
contracts '. 


TotoUiabilities... 
Balance  available. 


72,885.65135,652.44 
790. 31  j        378.52 

65,000.00     4,633.04 

*42,640.00,    3,040.00 


=1= 


I  !  t 

59, 158. 1 0   146. 622. 36   47, 670. 41,  45, 462. 75 


1,048.66 


1,800.00 


181, 315. 95 143, 704. 00  62, 006. 76 


2,685.30,        820.59         253.11 


5,806.08 
274.28 


3,000.00,     1.200.00     1,000.00. 


152,  307.  66  49. 694.  OOl  46. 715. 86 


102, 290. 04 174, 435. 52  128,  713. 07    154, 041.  68   82. 324. 28  "60, 901. 37 


6,060.32 


25.390.41 


99.360.00188,960.00123.200.00   157,000.00   68.800.00,59,000.00 

2,930.04 5,513.67 13,524.28;     1,901.37 

'-K524.48 !  —2.958.32... 


I 


22, 000. 00 
3, 390. 41 


102, 290. 04 174. 435. 52 128. 713. 071  154, 041. 68 


10,375.00 


10,375.00 


13, 473. 00 


13.473.00 


9.084.80'. 


9,084.80'. 


82,324.28,  60,901.37   25.390.41 


91.915.04   60.962.52119.628.27    154,041.68  82.324.28 


60. 901.371  25.390.41 


"  Transferred  to  Homochitto  levco  district. 


3680   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Financial  8latement  for  the  month  ending  June  SO,  1895 — Contiuued. 
FOURTH  DISTRICT-Contlniied. 


Balance  unexpended  at 
end  of  last  fiscal  year. 


end  ot  last  fiscal  year. . 

Appropriated  and  al- 
lotted as  per  la^t 
monthly  statement 

Gained  by  transfer  as 
per  last  monthly  state- 
ment   

Gained  by  transfer  dur- 
ing this  month 

Received  from  sales, 
condemned  Engineer 
property 

Received  from  sales, 
overpayments,  and  re- 
fundments this  month. 

Total  available 

Expended  daring  car- 
rent  fiscal  year  as  per 
last  monthly  state- 
ment   

Expended  daring  this 
month 

Expended  by  deposit, 
proceeds  sales  Engi- 
neer property 

Lost  by  transfer  as  per 
last  monthly  state- 
ment   

Lost  by  deposit,  pro- 
ceeds of  sale  of  Engi- 
neer property 


$10,000.00 


New 
boat. 


Homo- 
chitto  le- 
vee. 


$30,000.00 


'  Improv. 

MiMlSSippi]    ^^^  Qj..      ^^,,  ^^ 


River. 


!  leans.  La. 


rivers, 
La. 


I  Improv- 
ing har- 
bors at 
Natchez 
&.  Vida- 

lia.  Miss 
&La. 


$7.'>,283. 18 


Total. 


...$40,461.01  $77,500.60  $193,244. 


I 


1,300, 000. 00  $110, 000. 00   70.000.00  80.000.00!l,560.  OOU. 

I  ! 


4,633.04. 
30, 000. 00! . 

4,3. 26 

1.70 


I 
38.03' 

8.00. 


25.51 


4,S33. 
30.000. 

107. 

9. 


30, 000. 00  1, 409, 961.  is!  110. 046. 63 110, 486. 52  157, 500. 00 


Total  disposed  of. 

Balance    unex- 
pended   


In  Treasury. 

On  hand 

Overdrawn.. 


Balance  as  above. 

Amount  covered  by  ex- 
isting contracts 


ToUlIiabilitiea... 
Balance  available . 


513,259.49     91,802.38 
6,249.02       1,980.71 


10, 000. 00 

10,  ooaoo 


30,000.00 


10, 000. 00 


10,000.00 


30, 000. 00 


43. 26 
69,633.04 
52,680.00 


641,864.81 


768,096.37 


758, 320. 00 

27. 259. 17 

—17.482.80 


1,000.00     768,096.37 


32, 932. 80 


30,000.001    735,163.57 


38.63 


93.911.72 


16,134.91 


15, 000.  00 
1,  lU.  91 


38.474.69 
980.20 

25.51 


39,480.40 


1.7«7.994. 


44,253.75 

I 

1,297.84' 


687.888. 
10,489. 

107. 

69,633.1 

92,680. 


45,551.59 


71.006.12111.949.01 


967.186. 


67,500.001100.000.00;    940.820. 

3,506.12   11,949.01!      43.849. 

I —17,482. 


16.134.91    71,006.12111.949.01     967.186. 


32,932.80 ' I  46.600.92       79,533. 


46,600.92       79,533. 


16, 134. 91 


71. 006. 12j  65, 348. 09     887, 652. 


*  Transferred  from  levee  allotments,  2  per  cent  of  each. 
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Cofuolidaied  Btatemeni  of  all  appropriations  expended  under  the  Miseiegippi  River  Com- 

mieeion,  June  SO,  1895, 

Aetot-' 

JO1M28.1870 ••• .^ $175. 000. 00 

Joneie.  1880 150.000.00 

March3.1ttl 1.000,000.00 

March3.l881 150.000.00 

AagiMi2.1882 4.123.000.00 

AagiiBt7,1882 150.000.00 

MaTeli3.1883 150,000.00 

Janiuury  1ft.  1884 1,000  000.00 

July  5.  I«4 » 75,000.00 

Jiil7  5.U8i,l6M$5.000tnuufeiTedtoBnagbo«t  aervice 2,085.000.00 

Jnl7  7,1884. 75,000.00 

Ancfnai 5, 1880.  laM  $5,042.00  for  ezpensM.  office  Chief  of  Engineers 1 .  904. 057. 40 

Angnei 5, 1880, leas  $47.30  for  ezpensee,  office  Chief  of  Engineers 29i052.70 

ADgo8tll,1888.1eM$4,850forezpensee,offiGeChief  of  Engineers 2,840,141.00 

AugnBtll.1888 76;000.00i 

October  2, 1888 85.000.00i 

October  19, 1888.  leas $4,214.39  reverted  to  the Txeasarj 20,785.61 

September  10. 1800 8,200,000.00 

September  30.1880 5,025.00 

MsrehS,  1891 1.000. 000.  OO 

Jnlyl3. 1803 .' 2.470.000.00 

March  3,  1803 2,065.000.00 

Angus!  17. 1894 488,000.00 

Angnst  18. 1894 2.665,000.08 

March  5,1806 2,665,000.00 

Total  specific  appropriations 20,263.561.71 

Bahnree  from  former  appropriations  applied  to  works  below  Cairo  nnuer 

actor  August  2. 1882, lees  $123.42,  reverted  to  Treaaory $272,504.06 

" r  works  above  Cairo,  under  act  of  Jniy  5, 1884 22.632.53 

Total  balances .T^TZ^T^.  295,137.40 

Total* 29,558,690.20 


EXPENDED. 


Location  and  object. 


Plnm  Point  Reach 

Memphis  Harbor  and  Beach. 

Lake  Providence 

Red  and  Atehafalaya 

Levees. 


Sarveys.  gavgee,  and  observations  * 
Mississippi  River 


MlssiMippi  River  Commission. 

Other  works,  plant,  and  misoellaneons. 


Total  expended . 
Balance  June  80. 1895.. 


Unallotted. 


ToUl  available 

Leu  sales  and  refondments. 


Total  appropriated. 


To  June  30, 1804. 


$4,006,944.25 
1,176,656.93 
3,234,588.16 

826,2S6l59 
7,665,761.82 
1,102,615.41 

370,042.78 
4,771,256.11 


23,156,131.55 


During  last  year. 


Total. 


$237, 320. 45 

30.097.41 

127.428.34 

89.454.80 

1,489.131.48 

74,340.16 

83,265.62 

724.806.48 


2,714,934.83 


$4,246,264.70 
1.215.754.34 
3.362,016.50 
865,711.48 
9.104,892.80 
1, 176, 965. 57 
403.318.40 
5.406,152.50 


25.871.066.38 

3, 687. 861. 87 

3,000.00 


29.561.028.25 
3.220.05 


20,558,600.20 


*  Under  secretary  Mississippi  River  Conunission. 
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Receipts  and  shipnienis  via  Missiseippi  Eiver  at  Memphis j  Tenn.y  during  Iheyear  t 
[Statement  fumiahed  by  Memphis  Merchants  Exchange,  April.  1895.] 


Articles. 


Apples barrels.. 

Bran sacks.. 

Beans  and  pease barrels. . 

Batter ^Kiunds. . 

Bagging rolls.. 

Bacon  and  hams pounds. . 

Boota and  shoes cases.. 

Com bushels . . 

Cheese packages.. 

Coffee ..sacks.. 

Cotton  seed do... 

Cotton  ties bundles.. 

Dry  goods cases.. 

Eggs do 

Flour barrels.. 

Hay bales. 

Hats  and  caps .'.  .cases. , 

Hogs head.. 

Sheep do — 

CatUe do... 

Horses  and  mules do 


Received. 

Shipped.! 

185 

2.626  1 

1.077 

2,483  1 

876 

1,108 

63,952 

8,370 

121 

14, 132 

1,387,466 

709.290 

189 

5.933 

73.443 

141,866 

145 

2,010 

744 

2,547 

387,547 

1,133 

68.342 

13,907 

9 

3,629 

2,469 

473 

87.791 

26.542 

1,291 

70,823 

440 
50 

799 

53 

1 

472 

107 

293 

1.783 

Articles. 


Lard pounds.. 

Lumber M  feet.. 

Liquors packages.. 

Meal barrels.. 

Molasses do — 

Nails kees-. 

Oats bushus . . 

Onions barrels.. 

Potatoes do . . 


Pork,  sides 

Rice . 


.do..., 
.do.. 


Sugar hogsheads. 

Susar , Tbarrels. 

Tooacco packages. 

Cottonseed  oil barrels. 

Cotton-beed  meal sacks. 

Cement barrels. 

Lime cars. 

Fresh  meat pounds. 

Coal tons. 


Received.^  Shi] 


57,230  ; 

06 

1.860  . 

3,826 

12,145 

42,066 

2SC 

451 

11,431 

510. 120 


2.650 
1.485 


151.998 


2.1( 


1.350  , 


Statement  of  charts  issued Jrom  June  1,  1894,  to  May  £5, 1895. 


Description. 


Alluvial  Valley 

Scale,!  inch  to  mile 

Scale,  1  :  20000 

Total 

Proceeds  deposited  with  assistant  treasurer  of  the  United  States^ at  St.  Louis, 


Free. 


136 
3,360 
4,074 


7,579 
Mo.... 


Sold.   I  1 


152 


664 


.     i 


List  of  civilian  engineers^  employed  on  works  under  the  Mississippi  Jticer  Commissio 
charge  of  CapU  George  A,  Zinn,  Corps  of  Engineers,  from  June  1,  1894,  to  Ma 
1895, 


Name  and  residence. 

Time  ;    Pay    1 

em-    1     per        Where  employed, 
ployed,  month. 

Work  on  which  employ 

J.  A.  Ockerson,  St  Louis,  Mo. . . 
A.T.Morrow  Rockford,  111.... 

Month*}              1 

12  1     $250     In  field  and  office... 
6  1        175  ' do 

Survevs  and  reduction  of 

work. 
In  charge  of  computing 

sion. 
Platting  mane,  S.  G.  O. 
Surveys  and  reduction  ol 

work. 
Do. 

Kivas  Tully,  St.  Louis,  Mo 

C.W.  Clark  St  Louis,  Mo 

12          175  :  St  Louis  office 

t 
12          175    do 

W.  G.  Comber,  St  Louis,  Mo. . . 
Geo.  H.  French.  St  Louis,  Mo. . 

12          150  1  In  field  and  office... 
2          150  ' do 

1               ' 

J.^,„!L'iF"J 
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Approximate  value  of  plant  belonging  to  the  United  States  used  on  works  under  the  Missis- 
sippi River  Commission  in  charge  of  Capt.  George  A,  Zinn,  Corps  of  Engineers. 


Allotment. 


MissisMippi  KlyerCominiasioD. 


Sarvoy»,  ganges,  and   observa. 
tions. 


Clasii  of  property. 


Steamboat  Miesissippi,  with  ontflt. 

Kunr  boats 

Books  and  furniture 

Steamboat  Patrol  ami  outfit 

Steamboat  Search  aud  outfit 

Surrey  boat  Illinois  and  outfit 

Rowboats 

SurN'^eving  instruments 

Drawing  instruments 

Printing  plant 

Office  furniture 


I  Approxi- 
I     mate 
No.       Value 
May  25. 
I     1895. 


$60,000 
190 
225 
8,000 
10,000 
800 
100 

e,ooo 

400 
630 
700 


Abstract  of  proposals  for  building  new  hall  for  United  States  steamer  Patrol  and  removing 
present  machinery  and  cabin  thereto  received  in  response  to  advertisement  dated  March 
S5, 1895,  and  opened  May  1,  1895,  by  Capt.  George  A,  Zinn,  Corps  of  Engineers. 


Ko. 


Name  aud  address  of  bidder. 


David  S.  Barmore,  Madison,  Ind 

£d.  J.  Howard,  Jeffersonville,  Ind 

St.  Louis  Sectional  Dock  Co.,  SU  Louis,  Mo 


Amount 
of  bid. 


$14,600 
13,700 
12.000 


All  bids  rejected. 

Abstract  of  proposals  for  building  new  hull  far  United  States  survey  boat  Illinois  received 
in  response  to  advertisement  dated  April  15, 1895,  and  opened  May  1, 1895,  by  Capt, 
George  A,  Zinn,  Corps  of  Engineers, 


Ko, 


Name  and  address  of  bidder. 


Amount 
of  bid. 


1  Dayid  S.  Barmore,  Madison,  Ind.  * 

2  '  Ed.  J.  Howard,  Jefl'ersonTille.  Ind 

3  [  St.  Louis  Sectional  Dock  Co.,  St.  Louis«  Mo. 


$2,060 
2,250 
3.250 


*  Lowest  bid;  accepted. 
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LIST  OF  PLATES    ACCOMPANYING  THB    RRPORT  OF  THE    8BCRKTAKY  OF    THK  MI 

SIPPI  KIVER  COMMISSION. 

1.  Secondary  triaD filiation  and  stone  lines,  Prairie  dn  Chien  to  Trempealeaii, 
Transalluvial  prohles  above  the  month  of  ttie  Ohio  River  at  the  followinn^  poii 

2.  Seven  and  one-half  miles  above  Cape  Girardean. 

3.  On  conntv  line  between  Jackson  and    Union  counties  2  miles  below  G 

Tower,  111. 

4.  At  Wilkinsons  Landing,  12^  miles  above  Grand  Tower,  111. 

5.  At  Brewerville,  111.,  2^  miles  above  St.  Genevieve,  Mo. 

6.  One  mile  below  Kennetts  Castle. 

7.  At  Kimmswick,  Mo. 

6.  At  Kahokia,  111.,  opposite  United  States  Engineer  depot  at  St.  Louis. 
9.  One  mile  above  head  of  Chouteau  Island,  at  Comstock  station,  on  Cleveland, 
cinnati,  Chicago  and  St.  Louis  Railroad. 

10.  One  mile  below  Portage,  Mo. 

11.  At  Two  Branch  Island,  1  mile  above  St.  Peters,  Mo.,  13  miles  above  Grafloi 

12.  At  Sterling,  Mo.,  34  miles  above  Grafton,  111. 

13.  Four  miles  below  Clarksville,  Mo. 

14.  At  Rockport,  III.,  5  miles  above  Louisiana,  Mo. 

15.  At  Hannibal  Bridge. 

16.  At  Quincy,  111. 

17.  On  county  line  between  Hancock  and  Adams  counties,   111.,  5  miles  i 

Canton,  Mo. 

18.  At  Burlington,  Iowa. 

19.  At  Keithsburg,  111. 

20.  At  Port  Louisa,  8  miles  above  New  Boston,  111. 

Cross  sections  on  stone  lines  below  Donaldsonville  as  follows : 


[Miles  below  Cairo.] 

21.... 

...  887 

291. 

....  911.5 

37 932.5 

45... 

...  956 

.53 

22.... 

...  890 

30.. 

....  914.5 

88 936 

46... 

..  959 

54 

23.... 

...  893 

31.. 

....  917 

.39 93§ 

47... 

...  962 

55 

24.... 

...  896 

32.. 

....  920 

40 941 

48... 

...  965 

56 

25.... 

...  899.5 

33.. 

....  923.5 

41 944 

49... 

...  968 

57 

26.... 

...  902.5 

34.. 

....  926.5 

42 947 

50... 

...  971 

58 

27.... 

...  905.5 

35.. 

....  927.5 

43 950 

51... 

...  973.5 

59 

28.... 

...  908  5 

36.. 

....  929.5 

44 953 

52... 

...  976 

APPENDIX  4  A. 

REPORT  OF  ASSISTANT  ENGINEER  J.    A.   OCKRRSON,  ON  FIELD  WORK  OFFICE  R 

TION,   AND  MAPPING. 

St.  Louis,  Mo.,  May  25, 1 

Sir:  I  have  the  honor  to  submit  the  following  report  on  field  work,  office  : 
tion,  and  mapping  during  the  year — May  31,  1894,  to  May  25, 1895. 

The  general  character  and  scope  of  work  has  been  the  same  as  during  the  p 
ing  year. 

The  field  work  consisted  of  the  usual  secondary  triangulation  and  stone 
extended  northward  from  Prairie  du  Chien,  Wis.,  to  Trempealeau,  Wis.,  a  dii 
of  78  miles  by  river;  the  continuation  of  this  work  northward  in  May,  1895 
Trempealeau  to  Wabasha,  Minn. 

Detailed  topography  and  hydrography  from  Keithsburg,  III.,  northward  to  I 
port,  Iowa,  a  distance  of  50  miles  by  river;  low-water  topographic  and  hydrog 
survey  between  high-water  bank  lines  from  mouth  of  Arkansas  River  to  Vicki 
a  distance  of  200  miles;  one  low- water  gauge  inspection.  Also  19  transal 
profiles  run  from  blufi'  to  bluff  above  Cairo  at  intervals  of  about  20  miles. 

Surveys  ma<le  in  connection  with  experimental  dredge  to  ascertain  effect  c 
rent  and  sediment  on  dredged  channel. 


'  ll!''l 


SECONDARY  TRIANGULATION  AND  STONE  LINES. 

The  triangulation  party  under  Assistant  Engineer  A.  T.  Morrow  reached  1 
du  Chien  on  June  18, 1894,  and  immediately  began  the  extension  of  the  triangi] 
and  stone  lines  northward  from  the  upper  limits  reached  in  1893.    Forty -one  st 
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were  occnpied  and  16  tertiary  points  other  than  bench  marks  were  located.  The 
average  error  of  closure  of  triangle  for  the  season  was  2.19  seconds,  21  triangles 
eloeed  large,  and  18  closed  small. 

A  base  line  was  measured  with  steel  tape  at  De  Soto,  Wis.  The  length  of  base  is 
6,4^.35326 feet,  1,977.02276  meters.  The  discrepancy  between  the  two  measurements 
was  0.00688  feet,  or  1  in  929,300. 

The  number  of  triangles  between  the  Prairie  du  Chien  and  De  Soto  base  lines  is 
21.  The  length  of  the  De  Soto  base  computed  from  the  Prairie  dn  Chien  base 
through  the  21  triangles  is  1,976.9286  meters,  a  discrepancy  between  the  measured 
and  computed  lengths  of  1  in  21,000. 

The  Trempealeau  base  is  3,223.430^  feet,  or  1,592.0874  meters  long.  The  discrep- 
ancy between  the  two  measurements  of  this  base  was  0.00218  feet,  or  1  in  2,396,000. 

Number  of  triangles  between  the  De  Soto  an<l  lYempealeau  base  is  22.  The  length 
of  the  Trempealean  base  as  computed  from  the  De  Soto  base  is  1,592.0338  meters,  a 
discrepancy  between  the  computed  and  measured  lengths  of  1  in  29,700. 

The  azimuth  at  the  DeSoto  base  was  determined  by  observation  on  Polaris  at 
elongation  four  nights  and  6  Urs»  Minoris  at  elongation  one  night.  Error  of  chro- 
nometer was  determined  by  observing  six  time  stars.  For  some  reason,  not  yet 
explained,  the  range  in  azimuth  results  at  this  station  was  unusually  large  and 
amounted  to  13.84".  The  mean  of  the  observe<l  results  give  for  the  azimuth  of  the 
base  line  140°  40^  24.8''.  The  azimuth  carried  through  the  triangles  from  the  Prairie 
da  Chien  base  gives  for  the  De  Soto  base  140=^  40  17.1",  a  discrepancy  of  7.7". 

The  azimnth  at  Trempealeau  base  was  determined  by  two  nights'  observations  at 
elongation  of  Polaris,  d  Ursra  Minoris,  A  Ursse  Minoris,  and  51  Cephei.  The  chro- 
nometer error  was  derived  from  the  observations  on  two  nights  of  fonr  time  stars.. 
The  mean  result  for  observed  azimuth  at  west  base  is  272^  40'  21".  Extreme  range,. 
4.65'.  The  computed  azimnth  from  the  Prairie  dn  Chien  base  is  272^  40'  23.9",  a. 
discrepancv  of  2.9"  for  the  total  distance  covered  by  the  season's  work. 

Twenty-nve  stone  lines  were  e^ablished  and  77  stone-line  bench  marks  located 
thereon. 

Vertical  angles  were  read  over  each  triangle  side  and  also  to  precise  bench  marks, 
and  the  elevations  of  the  bluffs  on  which  the  stations  stand  were  thus  determined. 

The  results  of  these  levels,  carried  by  means  of  vertical  angles  read  at  various 
times,  first  from  one  end  of  the  lino  and  then  the  other,  are  very  satisfactory.  Often 
an  interval  of  several  days  elapsed  between  the  readings  from  the  two  extremities 
of  the  lines. 

The  vertical  engle  is  measured  on  a  10-inch  circle,  the  least  reading  of  vernier 
being  five  seconds.  Each  result  consists  of  reading  both  verniers  with  circle  right 
and  then  with  circle  left.  The  mean  of  the  two  values  is  the  result  used.  The 
elevations  of  the  triangulation  stations  in  the  following  table  were  determined  by 
duplicate  lines  of  ordinary  levels  Arom  the  nearest  precise  bench  mark.  The  table 
shows  the  discrepancies  between  the  precise  levels  and  levels  carried  by  vertical 
angles,  the  former  being  taken  as  correct;  also  the  number  of  lines  and  distance 
between  benches. 

Table  A. 


From  station- 


To  station— 


Buflklo 

Kock  Island . 


FraifboHi .- 

Buffalo 

Bocklsland •  Rapids  City  . 

RspldsCity Cordova 

Cordora '  BoUevoe 

BeUevue i  Ihibaqae 

Balmqiie '  Waapeton 

Wanpeton ,  Prairie  da  Chien. 

Prairie  du  Chien I  DeSoto 

Be  Soto I  Trempealean 


Total. 


jMomoer 

of 
stations. 

Leni2:th. 

Dia- 
crepancy. 

MiU9. 

Feet. 

14 

25 

-0.37 

6 

10 

+  1.60 

13 

12 

—0.58 

9 

7 

-1.03 

23 

M 

+1.67 

13 

17 

+1.58 

16 

21 

-0.58 

23 

33 

+0.36 

22 

32 

+0.16 

22 

43 

-0.40 

161 

252 

+2.41 

The  algebraic  sum  of  the  discrepancies  or  the  error  at  the  end  of  a  line  252  miles 
long  is  2.41  feet.  This,  considering  the  time  spent  and  method  employed,  must  be 
eonaidered  as  remarkably  good.  If  reciprocal  angles  were  read  at  the  same  time, 
and  more  results  were  obtained  for  each  angle,  the  results  of  leveling  by  means  of 
vertical  angles  would  doubtless  show  %  high  degree  of  accuracy. 

The  elevations  of  stations  above  Memphis  datum,  from  Fruitland  to  Trempealeau, 
aa  determined  by  vertical  angles,  is  given  in  Table  No.  4. 

The  deseriptiona  of  locations  of  the  secondary  stations  are  given  in  Table  No.  1. 
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Table  No.  2  gives  the  geographical  positions  of  triangulation  statioDS  and  tertiary 
points  together  with  lengths  and  azimuths  of  sides. 

Table  No.  3  gives  same  data  for  the  stone-hue  bench  marks. 

The  secondary  triangulation  was  resumed  on  April  4,  1895,  when  Mr.  George  H. 
French  and  oue  rodman  took  np  the  work  of  reconnaissance  and  location  of  stations 
from  Trempealeau  northward.  This  work  was  completed  to  St.  Paul,  Minn.,  on  May 
17.  There  were  60  stations  and  2  base  lines  located .  The  regular  party,  under  AsRist- 
ant  Engineer  A.  T.  Morrow,  left  St.  Louis  on  board  the  steamer  Search  on  April  27 
and  arrived  at  Trempealeau,  Wis. ,  on  May  3.  Work  was  at  once  begun  and  17  stationa 
were  occupied,  15  triangles  closed,  and  11  stone  lines  established  up  to  May  20. 
i  Further  details  of  the  triangulation  field  work  of  1894  will  be  found  in  report  of 

Assistant  Engineer  A*.  T.  Morrow,  Appendix  4  B. 

TOPOGRAPHY  AND  HYDROGRAPHY  BETWEEN  KEITHSBURO,  ILL.,  AND  DAVENPORT, 
J  IOWA. 

The  triangulation  party  and  field  equipment  was  transferred  to  Keithsburg  and 
took  up  the  topographical  and  hydrographical  work  on  August  25, 1894.  The  worls 
began  at  the  upper  limit  of  the  field  work  of  1893  and  was  extended  northward  a 
distance  of  50  miles  to  Davenport,  Iowa,  which  was  reached  on  October  12. 

Table  No.  5  shows  the  discrepancies  between  the  precise  levels  and  the  ordinary 
levels. 

Ta.ble  No.  6  shows  the  discrepancies  between  the  two  lines  of  ordinary  levels. 

Table  No.  7  gives  descriptions  and  elevations  of  the  high- water  marks  leveled  U 
in  the  season  of  1894. 

Table  No.  8  gives  the  slope  of  the  water  surface  in  the  river  between  sucoessivf 
i  stone  lines  as  derived  from  the  levels  and  gauge  readings. 

Table  No.  9  gives  descriptions  of  all  bench  marks  connected  with  and  their,  eleva 
;  tion  in  feet  above  the  Memphis  datum. 

Further  details  of  the  field  work  will  be  found  in  the  report  of  Assistant  Engiseei 
A.  T.  Morrow,  Appendix  4  C. 

LOW-WATER  SURVEY  FROM  MOUTH  OF  ARKANSAS  RIVSR  TO  VICKSBURG. 

I  At  the  close  of  the  field  work  at  Davenport,  Iowa,  the  steamer  Patrol  and  sarvej 

boat  Illinois  were  brought  to  St.  Louis,  and,  after  taking  on  board  supplies,  left,  oi 
[  '  October  18,  with  survey  parties  and  equipment  on  boards  for  the  mouth  of  th< 

j  Arkansas  River. 

The  Illinois  was  left  at  latter  point  with  a  partv  in  charge  of  Assistant  Engineei 
George  H.  French,  to  work  downstream.  A  small  steamer,  Jlfima,  was  chartered  a 
tender  for  the  survey  boat  and  to  aid  in  sounding. 

The  Patrol f  with  a  party  in  charge  of  W.  G.  Comber,  proceeded  to  Yicksbarg  an( 
there  began  the  work  upstream. 

The  first  party  began  work  on  October  25  and  the  second  narty  on  October  2i 
The  object  of  the  survey  was  to  secure  data  by  m^ans  of  whicn  a  comparison  wit] 
the  first  general  survey  could  be  made,  and  the  changes  in  the  bed  of  the  strean 
between  the  high- water  bank  lines  could  thus  be  ascertained. 

The  survey  consisted  of  careful  soundings  on  lines  normal  to  the  stream  at  aven^ 
intervals  of  200  nieters,  or  8  lines  to  the  mile;  the  topography  of  the  bars,  wit) 
numerous  elevations  from  which  5-foot  contours  were  developed,  and  careful  level 
to  determine  the  water  surface  elevations  and  slope. 

The  work  was  connected  at  frequent  intervals  with  bench  marks  and  geodeti 
points  of  the  general  survey,  so  that  a  direct  and  reliable  oomparison  can  ^  made 

The  survey  covered  201  miles  of  river.  There  were  41,000  soundings  taken,  whicl 
were  located  by  34,000  angles.  The  entire  work  was  accomplished  in  thirty-eigh 
working  days,  or  an  average  of  5.3  miles  per.  day  for  the  tw^o  parties. 

Further  details  of  the  field  work  will  be  found  in  report  of  Assistant  Enginee 
George  H.French  (Appendix  4  D)  and  report  of  Assistant  Engineer  W.G. Combe 
(Appendix  4  E). 

TRANSALLUVIAL  LEVELS  ABOVE  CAIRO. 


I 


A  party  under  Mr.  W^.  S.  Williams  took  the  field  July  13  at  Mound  City,  111.,  for  th 
jurpose  of  running  profiles  across  the  valley  from  blufl^  to  bluff  and  to  locate  th 
imfts  of  hi^h-water  overflow  from  the  Ohio  River  northward.  The  party  oonsistei 
of  Mr.  Williams,  levcler,  one  recorder,  two  rodmen,  and  a  teamster  with  team  an( 
a  suitable  covered  spring  wagon.  The  lines  were  started  from  bench  marks  of  th 
original  survey  near  the  river,  were  run  about  normal  to  the  valley  and  connecter 
at  the  bluff  end  with  some  well-defined  features  located  by  the  original  general  sai 
vey.  A  Buff  &  Berger  transit,  with  a  good  needle  and  telescope  levd,  was  use^ 
in  this  work.    The  azimuth  was  carried  with  the  needle,  which  was  quite  accarab 
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enoach,  siikoe  both  ends  of  the  line  were  readily  oounected  with  the  points  of  the 
detailed  sarvey.  The  levels  were  carried  by  using  the  telescope  horizontal  and  read- 
ing three  horizontal  wires  on  a  self-reading  rod.  These  three  readings  gave  also 
wire  interval,  from  whieh  the  distance  was  readily  dednced.  Using  three  wires  also 
practically  eliminates  errors  of  rod  reading,  which  are  always  detected  by  this 
process. 

There  were  nineteen  profiles  run  at  intervals  of  about  20  miles,  and  one  or  more 
high-water  marks  were  determined  on  each  line.  The  first  profile  is  near  head  of 
Devils  Island,  57  miles  above  Cairo,  and  the  last  near  Port  Louisa,  Iowa,  468  miles 
above  Cairo.  Above  this  x>oint  the  high  water  limits  and  profiles  will  be  run  by  the 
topographical  party.  A  total  of  103  miles  of  levels  were  ran  in  connection  with 
these  profiles. 

The  high- water  outlines  were  located  on  the  detail  maps  by  inapectlou  on  the 
ground,  by  platting  fixed  high-water  marks  established  by  the  residents,  and  from 
testimony  of  residents  who  witnessed  the  high  waters,  all  verified  to  a  certain 
extent  by  the  configuration  of  the  ground. 

The  length  of  high' water  line  located  amounted  to  410  miles. 

The  work  was  completed  on  September  1,  and  Mr.  Williams  and  party,  except  the 
teamster,  joined  the  topographical  party  at  Keithsburg. 

The  sections  numbered  from  1  to  19  are  shown  on  the  accompanying  plates,  2  to  20. 

LOW- WATER  tiAUGE  INSPECTION,  NOVEMBER  21  TO  DECEMBER  15,   1894. 

The  steamer  MisHsHppi  and  crew,  returning  from  a  Commission  trip,  were  utilized 
for  the  inspection  and  repair  of  gauges  and  bulletins  pertaining  to  the  Mississippi 
River  Commission,  llie  inspection  was  made  by  Assistant  Engineer  Ockerson, 
assisted  by  Leveler  C.  G.  Weyl. 

The  steamer  left  New  Orleans  on  November  23  bound  for  St.  Lonis.  All  of  the 
Commission  gauges  were  carefully  tested  by  means  of  duplicate  lines  of  levels  from 
reliable  bench^  previously  established  and  used  for  that  purpose  as  described  in 
earlier  reports  and  in  '*  Stages  of  the  Mississippi  River.'' 

The  discrepancies  found  at  the  different  stations  were  noted  and  the  gauge  sec- 
tions were  replaced  at  the  proper  elevations. 

The  gauge  observers  are  the  same  as  last  year,  and  the  locations  of  gauges  are  also 
the  same  with  the  exception  of  Mhoon  Landing,  Miss.,  which  was  moved  down 
about  300  feet  on  account  of  caving  banks. 

No  changes  have^been  made  in  the  elevations  of  the  gauge  zeros  since  the  gauges 
were  established. 

Some  of  the  temporary  gauges  set  by  the  observers  were  found  to  be  in  error,  the 
largest  being  at  Bayou  Sara,  where  the  gauge  readings  were  nearlj^  4  feet  too  high, 
and  at  Cottonwood  Point,  where  the  error  was  0.87  &ot,  the  gauge  readings  being 
too  high. 

The  other  errors  were  comparatively  small  and  such  as  usually  occur  where  the 
observer  carries  the  stage  by  temporary  stakes. 

The  unusually  low  state  of  river  made  this  inspection  especially  valuable,  and 
the  table  of  lowest  low  water  of  1894  is  quite  interesting. 

On  this  inspection  it  was  found  that  many  observers  are  careless  about  changing 
the  bulletin,  and  the  readings  posted  vary  widelv  from  the  stage  indicated  by  the 
gauge. 

They  were  told  of  the  importance  of  keeping  the  correct  reading  posted,  and 
the  usual  promises  were  made  that  the  bulletins  would  be  properly  attended  to  in  the 
future. 

The  following  instructions  were  issued  to  the  observers,  and  it  is  hoped  better 
lesults  will  be  obtained  in  consequence: 

INSTRUCTIONS  TO  GAUGE  OBSERVERS. 

All  gauge  observers  T^ill  strictly  observe  the  following  rules : 

(1)  Headings  must  be  taken  by  the  observer  in  person  at  the  hours  of  8  a.  m.  and 
4  p.  m.  each  day,  or,  if  unavoidably  delayed,  always  note  the  exact  time  when  the 
readings  are  taken.  . 

(2)  The  stage  as  rea<l  should  be  recorded  on  the  postal  cards  addressed  to  the  sec- 
retary which  are  provided  for  that  purpose.  These  cards  should  be  carried  to  the 
gauge  and  the  readins  should  be  noted  thereon  as  soon  as  obtained. 

Copies  of  these  readings  will  be  entered  in  the  gauge  book  provided  for  that  pur- 
pose and  duplicates  of  the  cards  will  be  made  for  the  engineer  offices,  as  shown  by 
the  addresses  on  said  cards. 

(3)  The  cards  will  be  mailed  as  soon  as  practicable  after  the  week's  record  is  com- 
pleted and  the  required  copies  have  been  made. 
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(4)  The  bnlletin  should  at  all  times  show  the  stage  to  the  nearest  quarter  of  afoot. 
It  will  be  changed  morning  and  evening,  whenever  there  is  a  change  of  stage  amoant- 
ing  to  a  (quarter  of  a  foot. 

At  stations  where  the  stage  is  affected  by  the  tides  the  bulletin  should  show  the 
average  of  daily  high  and  low  readings. 

(5)  The  observer  should  carefully  guard  against  the  destruction  of  the  gauge,  and 
whenever  he  finds  it  in  danger  he  should  establish  a  temporary  gauge  in  a  safe  place, 
taking  great  care  to  have  the  readings  agree  with  the  original  gauge. 

(6)  The  column  of  remarks  should  be  freely  used  to  explain  disturbances  of  the 
eauge,  noting  the  time  when  readings  change  from  one  section  to  another,  and  in 
fact  any  information  which  may  aid  in  making  the  records  complete  and  perfect 

(7)  The  gauge  and  bulletin  will  be  put  in  good  order  by  the  inspector  aoont  twic« 
in  each  year.  In  the  interval  the  observer  is  expected  to  make  such  repairs  as  may 
be  needed  to  keep  the  gauge  and  bulletin  in  good  order. 

(8)  At  the  end  of  each  year  the  gauge  book  will  be  returned  to  the  office  of  the 
secretary  and  a  new  one  will  be  supplied  in  its  place. 

(9)  Any  serious  accident  to  the  gauge  or  bulletin,  any  sickness  or  absence  oi 
observer  necessitating  the  use  of  a  substitute,  should  be  promptly  reported  to  the 
secretary. 

The  steamer  Mississippi  was  delayed  on  her  return  trip  on  account  of  the  inspection 
only  three  and  a  half  days. 

The  results  obtained  at  each  station  are  as  follows : 

Fort  Jackson,  La.,  November  21. — Gauge  in  one  section  connected  with  T.B.M.61 
and  found  correct. 

The  observer  states  fhat  the  maximum  stage  reached  during  the  storm  of  Octobex 
8  was  about  8  feet  on  the  gauge. 

College  Point,  La,,  November  gd.^lSlevMon  derived  from  U.  S.  P.  B.  M.  XIII  and  the 
discrepancy  at  the  section  in  use  at  time  of  inspection,  reading  from  0  to  +7  feet, 
was  found  to  be  0.042  foot.  This  correction  to  be  added  to  the  readings  above  zero 
and  subtracted  from  the  readings  below  zero. 

Section  reading  from  10  to  15  feet  requires  a  correction  of  0.082  foot  in  the  same 
direction.    The  other  sections  are  correct. 

The  observer  states  that  the  lowest  reading  occurred  November  14,  when  watei 
stood  at  —0.95  foot. 

Considerable  tidal  oscillation  is  observed  at  this  gauge,  which  oomplicates  the 
accurate  determination  of  stage  at  low  water.  At  time  of  inspection  the  stage 
changed  in  an  hour  from  — 0.05  to  — 0.15  foot. 

Plaquemine,  La.,  November  24. — This  gauge  was  compared  with  a.  M.  A.  Ewens,  1883. 
The  gauge  in  use  at  time  of  inspection  was  about  400  meters  above  the  regular  gauge 
site.  The  elevation  of  water  surface  was  determined  at  the  regular  gauge  site  and 
tne  temporary  gauge  was  read  at  same  time.  The  discrepancy  in  the  temporary  gangc 
was  found  to  be  0.060  foot.  This  correction  to  be  added  to  readings  above  zero  and 
subtracted  from  readings  below  zero. 

The  observer  has  used  temporary  gauges  from  23.5  feet  down  to  low  water.  On( 
section  found  standing,  showed  a  discrepancy  of  0.070  at  14.12-foot  mark.  Thia  ie 
practically  the  same  as  error  found  in  low-water  section .  Hence  the  correction  should 
be  divided  proportionally  from  23.5  down  to  14.5,  and  then  from  14.5  down  to  low 
water ;  apply  corrections  as  found. 

Considerable  tidal  effect  is  also  noted  here. 

Bayou  Sara,  La.,  November  35, — This  gauge  was  compared  with  B.  M.  A.  Ewens,  1889, 
by  means  of  four  separate  lines  of  levels.  Below  the  20-foot  stage  the  gauge  wv 
badly  demoralized  by  sliding  banks. 

The  observer  stated  that  ^e  section  in  the  water  (0  to  8  feet)  at  time  of  inspectioi 
has  been  read  since  September  25  in  its  present  position ;  hence  the  correction  froD 
September  25  to  November  25  shonld  be  uniform. 

The  observer  states  that  on  September  25,  at  4  p.  m.,  he  '^raised  the  readings *' O.i 
foot. 

The  error  in  the  low-water  section  CO  to  8  feet)  was  found  to  be  3.933  feet,  and  thu 
correction  should  be  subtracted  from  all  readings  from  September  26  to  date  ol 
inspection.  From  the  20-foot  stage  down  to  September  25,  inclusive,  the  diserepaac} 
3.933 — 0.6=3.333  roust  be  distributed  proportionally,  as  there  is  nothing  toshon 
where  an  error  occurred,  and  hence  it  must  be  considered  as  camnlative,  and  the 
readings  should  be  marked  doubtful.  A  new  bulletin  was  erected  Just  below  mootii 
of  Bayou  Sara.    New  sections  of  gauge  were  put  in  ftom — 3  to-f  ^  feet. 

The  observer  states  that  the  tidal  effect  is  quite  marked.  He  also  says  that  the 
gauge  is  sometimes  raised  **  about  2  feet ''  by  the  floods  from  Bayou  Sara.  Mr.  J.  F. 
Irving,  jr.,  states  that  this  bayou  effect  ranges  from  3  to  18  inches,  depending  on  the 
stage  of  the  river. 

St,  Joseph,  La.,  November  26, 1894. — ^The  bench  used  in  testing  this  gauge  was  B.  M. 
1  Hider,  1881,  and  the  usual  duplicate  line  of  levels  was  run,  checking  on  the  high- 
water  section. 
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The  entire  ^auge  below  the  high- water  section  wae  destroyed  on  September  15  by 
a  sadden  earring  of  the  bank  on  which  it  stood. 

The  observer  checked  his  readings  on  temporary  gauge  by  the  2-foot  hub  set  last 
year. 

The  discrepancy  found  in  the  temporary  gauge  in  use  at  time  of  inspection  was 
0.036  foot.    This  correction  is  to  be  added  to  readings  below  zero. 

The  gauge  was  rebuilt  from  *-  8  to  -f-  ^  foot;  the  site  of  the  new  gauge  being  about 
400  feet  above  the  old  gauge  site  of  previous  year. 

Greenville,  MiM,^  November  27. — The  benches  used  in  the  examination  of  this  gauge 
were  U.  8.  P.  B.  M.  1 C.  &  G.  8.  and  B.  M.  O.,  1893. 

The  discrepancy  found  in  the  low- water  section  (  — 1  to  6)  is  0.122  foot.  The 
observer  states  that  knowin^^  this  section  to  be  in  error  he  has  made  a  systematic 
correction  of  0.035  foot.  This  has  been  subtracted  from  readings  below  zero  and 
added  to  readings  above  zero,  and  the  actual  readings  thus  corrected  have  been 
entered  on  the  records.  The  error  in  the  record  readings  are  therefore  0. 122  —  0.035  = 
0.087. 

This  is  to  be  subtracted  from  negative  readings  and  added  to  readings  above  zero. 

The  other  sections  require  the  following  corrections:  Section  5  to  9  feet,  +0.06; 
8to21feet, -f  0.07;  17  to  23  feet,  4-0.06;  11  to  17  feet, -f  0.04;  40  to  46  feet, -f  0.001. 

A  new  section  was  put  in  from  0  to  9  feet. 

ArkansM  dtjf.  Ark,,  November  28, — Duplicate  lines  of  levels  were  run  from  U.  S. 
P.  B.  M.  ''F."  C.  and  G.  S.  and  B.  M.  A.  Ewens,  1886,  in  testing  this  gauge.  The 
elevations  given  are  referred  to  P.  B.  'M.  F. 

The  sections  below  the  22- foot  mark  situated  on  the  railway  incline  were  destroyed 
when  that  structure  was  dismantled.  . 

The  temporary  section  in  the  water  at  time  of  inspection  ( — 2  to  0)  was  found  to 
be  0.069  low,  hence  the  correction  for  readings  below  zero  is  to  be  added  and  above 
zero  tHe  correction  should  be  subtracted. 

The  other  sections  set  by  observer  are  as  follows ;  0  to  3  feet,  correction  — •  0.099 ;  9  to 
15  feet,  correction  -f  0.151. 

Permanent  sections  are  as  follows : 

Foot. 

Section  22  to  38  feet,  correction +  0. 001 

Section  32  to  41  feet,  correction •. -f  0.026 

Section  41  to  45  feet^  correction 4-  0.003 

New  sections  were  pUu  In  on  dismantled  railway  incline  from  —  2  to  22  feet.  A  13- 
foot  hub  was  also  fize<l  to  cluster  of  piling. 

Sunflower  Landing,  MisaisBtppif  November  29. — The  high- water  section  of  this  gauge 
i0  spiked  firmly  to  a  large  cottonwood  tree  and  is  considered  as  good  as  any  bench 
mark.  Levels  were  run  from  the  38-foot  mark  of  this  section  in  testing  other  por- 
tions of  the  gauge. 

The  error  found  in  the  low- water  section  (1.5  to  5  is  0.059.  This  correction  is  to 
be  added  to  the  readings  above  zero  up  to  5-foot  stage.  Other  corrections  are  as 
follows : 

Foot. 

Section  5  to  11  feet,  correction -|-0. 091 

Section  10.5  to  15  feet,  correction -f- 0.026 

Section  15  to  19  feet,  correction — 0.026 

Section  19  to  22  feet,  correction -1-0.077 

Section  22  to  28.5  feet,  correction —  0. 121 

Section  28  to  34  feet,  correction —  0. 003 

Section  33  to  38  feet,  correction —  0. 018 

The  inclined  section  of  gauge,  13  to  33  feet,  was  covered  with  several  feet  of  silt 
below  the  24-foot  mark,  which  caused  this  portion  of  gauge  to  settle.  New  vertical 
sections  were  set  —  1  to  -f5  feet,  5  to  11  feet,  and  15  to  20  feet. 

Mhoon  Landing,  MUs,,  November  SO, — This  is  the  most  difficult  of  all  the  gauges  to 
maintain.  The  silting  up  of  the  bend  above  Mhoon  Landing  has  pushed  the  gauge 
location  downstream  about  2  miles  below  its  original  location;  in  its  present  posi- 
tion it  is  in  danger  of  complete  destruction  at  anytime  by  caving  banks,  drift,  or  ice. 

On  October  3  the  entire  gauge  below  high-water  section  and  bulletin  was  carried 
down  by  caving  banks.  The  observer  set  a  temporary  gauge  on  the  following  day. 
The  temporary  section  in  use  at  time  of  inspection  has  been  in  use  since  Noveml>er  23. 

The  bulletin  was  recovered  by  observer  and  set  up  again  near  upper  Mhoon 
Landing. 

The  observer  states  that  all  the  readings  taken  after  the  river  fell  below  the  zero 
stage  were  read  on  temporary  stakes  set  by  him.  The  benches  used  in  testing  and 
^setting  the  gauge  are  B.  M.  Vy  ^^^  35-foot  mark  of  high-water  section. 

The  error  found  in  section  —  1  to  -f-  5  feet  in  use,  at  time  of  inspection,  was  0.038 
tbot|  which  ^oald  b«  added  to  readings  below  lero. 
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The  gauge  was  rebailt  in  9  sections  from  —  5  to  -f  41,  ai  apoiDC  about  300  feet  below 
tUe  gauge  of  1893,  where  the  banks  at  present  are  apparently  firm. 

The  bulletin  was  battered  and  broken  in  falling  down  the  bank,  and  should  be 
replaced  by  a  new  one  at  next  inspection  trip. 

Fulton,  Tenn.f  December  2.— This  gauge  was  tested  by  levels  run  from  B.  M.  1, 1892. 
The  section  in  the  water  at  time  of  inspection  (+1  to  -f  4),  the  observer  states,  has 
been  used  for  all  readings  below  4.  This  section  was  found  to  be  in  error  0.169  foot, 
the  corrections  to  be  addod  to  readmit  above  zero.  Other  sections  require  correc- 
tions aa  faUawv: 

Foot 

fSmtUm  4  to  7  feet,  correction -  -|>0m 

Section  7  to  10  feet,  correction 4-0.05 

Section  8  to  15  feet,  correction -fO.l 

Section  12  to  19  feet,  correction —0.018 

Section  18  to  24  feet,  correction +0.003 

Section  24  to  36  feet,  correction 0.000 

The  sections  in  error  more  than  0.05  foot  were  reset  at  proper  elevation. 

Cottonwood  Point,  Mo.,  December  3. — Levels  were  run  from  B.  M.  1,  1892  (Cap.),  in 
testing  this  gauge.  The  section  in  use  at  the  time  of  inspection  was  located  in  front 
of  Dr.  Garrett's  house,  about  3,000  feet  above  the  regular  gauge  site.  Other  tempo- 
rary sections  from  12  feet  down  had  apparently. been  maintained  about  500  feet  below 
the  regular  gauge  site. 

The  elevation  of  water  surface  opposite  the  regular  gauge  was  found  by  levels  to 
be  0.026  foot,  while  the  temporary  gauge  opposite  Dr.  Garrett's  house  read  0.9  foot. 
The  error  in  this  section  is  therefore  0.874  foot,  the  correction  to  be  subtracted  from 
readings  above  zero. 

The  errors  in  other  sections  are  as  follows: 

Foot. 

Section  2  to  6  feet, correction —0. 924 

Section  6  to  12  feet,  correction ~  0. 872 

Section  10.5  to  19.5  feet,  correction -|-0. 002 

Section  18  to  20  feet,  correction —0.023 

Section  22.5  to  26  feet,  correction -f-  0. 006 

Section  23.5  to  31  feet^  correction -j-0. 006 

Section  30.5  to  36  feet,  correction +0.02 

New  sections  were  put  in  from  — 1  to  19  feet. 

New  Madrid,  Mo.,  December  rf.— This  gauge  was  tested  by  levels  run  from  B.  M.  1, 
1892  (Cap.).  The  sections  from  high- water  mark  were  found  intact,  practically  as 
they  were  placed  in  1892.  The  readings  below  10  feet  are  taken  on  a  gauge  set  by 
observer  at  head  of  revetment  about  330  meters  below  the  regular  gauge.  This 
gauge  is  spiked  firmly  to  a  pile  driven  10  feet  into  the  river  bed. 

The  error  found  in  this  section,  reading  from  10  feet  down  to  lowest  water,  was 
0.074.    This  correction  to  be  added  to  readings  above  zero  to  10  feet. 

The  errors  found  in  the  other  sections  were  as  follows : 

Foot 

Section  9.4  to  23.5  feet,  correction —0. 005 

Section  22.5  to  32  feet,  correction —0.002 

Section  31.6  to  45  feet,  correction —0.04 

None  of  the  sections  were  changed  as  they  were  all  very  firm  and  could  not  be 
moved  without  destroying  them. 

The  reading  of  the  low-water  section  was  compared  with  the  reading  of  wat«r 
surface  at  the  regular  gauge  as  determined  by  levels.  A  part  of  the  discrepancy 
noted  above  may  be  due  to  pulsations  or  irregular  waves,  which  made  exact  determi- 
nations of  both  water  surface  and  gauge  reading  difficult. 

Belmont,  Mo.,  December  4.— This  gauge  was  tested  by  levels  run  from  B.  Ms.  1  and  2, 
1892.    The  gauge  was  found  intact  and  practically  correct. 

The  section  in  water  read  3,52  feet,  while  the  elevation  of  water  surface,  as  deter- 
mined by  levels,  was  3.528  feet.  The  correction  0.008  foot  to  be  added  to  low-water 
readings  or  section  0  to  18  feet. 

The  correction  to  section  18  to  48  feet  is  -f  0.008  foot. 

The  bulletin  is  on  elevator  and  is  in  good  condition. 

This  station  was  reached  after  dark,  and  the  electric  search  light  of  the  steamer  was 
utilized  to  illuminate  the  level  target  and  the  ground  over  which  work  was  being 
done. 

The  reflected  light  from  the  target  was  sufficient  to  illuminate  the  cross  wires  in 
the  level  and  a  lantern  with  a  reflector  was  held  near  by  to  enable  the  observertosee 
the  level  bubble.  By  this  means  work  was  done  quite  as  readily  as  in  daylight, 
although  the  search  light  was  nearly  a  fifth  of  a  mile  distant. 
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Grays  Pointj  Miuouri,  December  5. — ^This  gauge  is  bolted  to  the  Bolid  rock  and  on 
leveling  is  reqaired.  The  gradnations  from  6.2  feet  to  16  feet  were  recut,  as  the  old 
marks  were  nearly  obliterated  by  rust. 

WHITE  RIVKK. 

ClarendoHf  Ark,,  December  iS.^ThiR  gauge  was  tested  by  levels  from>B.  Ms.  1  and  2. 
1893.  The  gauge  is  tirmly  attached  to  the  struts  between  the  cylindrical  piers,  ana 
18-foot  mark  is  cut  in  pier.  The  error  found  was  0.002  foot,  the  correction  to  be  added 
to  gauge  readings. 

Orders  were  given  to  transfer  the  bulletin  board  down  to  a  point  near  the  gauge. 
The  Dew  location  is  just  below  the  railroad  bridge  and  at  foot  of  river  slope  oflevee. 

ST.  FRANCIS  RIVER. 

Bridge  SU  LouU^  Iron  Mountain  and  Southern  Railroad,  December  16. — The-low- water 
section  reading  from  6  feet  down  was  compared  by  levels  with  main  gauge  and  watf 
found  to  be  0.01  foot  high:  The  main  gauge  is  attached  to  struts  between  the  cylin- 
heal  piers,  and  the  tops  of  these  struts  are  equivalent  to  bench  marks.  No  cbftnge 
was  noted  in  position  of  gauge  with  reference  to  these  struts. 

The  current  in  the  St.  Francis  was  very  sluggish.  A  surface  float  was  timed  over 
100- foot  base  measured  with  a  leveling  rod  and  the  velocity  found  to  be  100  feet  in- 
198  seconds.    There  was  no  wind  at  time  of  test. 

The  area  of  cross  section  was  also  measured  and  found  to  be  906  square  feet. 

The  appended  Table  10  gives  the  lowest  low  water  of  1894  at  all  of  the  regular 
gauge  stations  from  St.  Louis  to  Fort  Jackson. 

SURVEYS  IN  CONNECTION  WITH  EXPERIMENTAL  DREDGE. 

The  experimental  dredge  arrived  from  Memphis  on  July  11^  and  on  the  12th  a  small 
survey  party,  consisting  of  O.  W.  Ferguson,  one  recorder,  a  leadsman,  and  four  boat- 
men took  the  field  to  select  and  make  a  survey  of  a  suitable  place  for  dredging 
experiments. 

Good  material  was  fonnd  about  1^  miles  above  the  Merchants  Bridge.  The  site 
was  carefully  staked  out,  gauges  siud  ranges  fixed,  and  a  careful  survey  of  the  whole 
area  made.  As  the  dredging  progressed  careful  daily  measurements  were  made  of 
the  cut,  and  amount  of  material  excavated  was  computed.  The  above  work  was  done 
on  a  shore  bar  for  the  purpose  of  testing  the  machinery  and  floating  pipes  and  train- 
ing the  crew  in  the  manner  of  manipulating  the  dredge  and  its  appliances. 

After  the  necessary  experience  in  manipulation  was  acquired  it  was  deemed  advis- 
able to  operate  on  a  channel  bar  to  test  the  utility  of  the  outfit  for  actual  work. 
After  careful  examination  of  the  bars  for  a  favorable  site  it  was  finally  determined 
to  locate  at  Liberty  Bar,  80  miles  below  St.  Louis.  A  careful  survey  of  the  locality 
was  made  and  the  axis  of  the  cut  was  fixed.  This,  however,  was  abandoned,  and  the 
oatfit  was  moved  to  Cherokee,  about  90  miles  below  Cairo. 

At  this  point  a  survey  of  the  whole  area  was  made,  and  after  a  careful  study  of 
the  contour  and  currents  the  axis  of  the  proposed  cut  was  established  straight  down 
the  left  bank.  The  channel  used  by  the  steamboats  made  a  square  crossing  just 
above  the  site  selected  for  dredging.  Ranges  were  placed,  a  gauge  established,  slope 
and  velocity  measurements  were  made,  also  daily. measurements  covering  the  axis  of 
cat,  and  a  sufficient  width  to  ascertain  the  changes  that  were  going  on  independent 
of  the  dredging. 

The  bar  was  composed  of  gravel  and  sand.  A  microscopic  analysis  of  686  particlea 
gave  the  following  results : 

Average  size  of  particles inch..  0.021 

8i£e  of  largest  particles do 0.050 

Size  of  smallest  particles do 0.007 

Percentaf^e  of  particles  smaller  than —  , 

0.01  inch per  cent..  3 

0.02  inch do....        50 

0.03  inch ^ do....        90 

Gravel  from  0. 05  to  1  inch  and  over. 

A  very  large  movement  of  material  along  the  bed,  independent  of  the  dredging, 
was  observed,  and  hence  the  dredged  channel,  which  was  cut  out,  did  not  remain 
open.  The  cut  along  the  axis  of  dredging  was  at  first  very  much  wider  and  deeper 
than  could  be  attributed  to  the  material  passed  through  the  pipes  by  the  pump,  and 
it  was  evident  that  much  of  the  material  when  loosened  by  the  jets,  and  which  slide 
in  from  sides  of  cat,  was  swept  away  by  the  current. 
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Early  in  October,  the  plant  waa  moved  to  Devils  Island,  125  mllea  below  St. 
where  great  difficulty  had  been  experienced  by  the  steamboat  men  in  fiudio( 
gable  water  for  the  lightest  craft.  After  a  detailed  survey  covering  the 
crossius  had  been  made  the  axis  of  the  cut  to  be  dredged  waa  laid  out  frc 
channel  to  the  right  bank  opposite  month  of  Flora  Creek.  A  cut  was  raadeo] 
a  straight  channel  through  the  bar,  which  was  made  use  of  by  steamboats  as  i 
completed.  The  usual  daily  measurements  were  made  as'  the  work  prog 
Work  was  completed  on  November  10,  and  shortly  after  the  dredge  and  ontfi 
transferred  to  Memphis. 

Surveys  were  made  of  the  dredged  channel  during  the  last  week  in  Noveml 
on  December  12  and  13.  The  channel  was  found  to  be  in  good  condition,  az 
tinned  to  be  the  steamboat  channel  until  close  of  navigation. 

PLANT  AND  OUTFIT  PEBTAINING  TO  SURVEYS,  GAUGK8,  AND  OBSERVATIOI 

The  steamer  Patrol  and  survey  boat  Illinois  were  in  use  on  the  upper  rive 
October  17,  when  they  were  transferred  to  the  lower  river,  and  used  on  the 
water  survey  until  December  13.  They  were  then  ordered  to  Cairo  and  da 
Paducah,  where  they  were  laid  up  pending  extensive  repairs  which  it  hu 
decided  to  make. 

Plans  and  specifications  were  prepared  for  new  hull  for  survey  boat  IllinoiM. 
ferring  cabin  thereto  and  putting  entire  boat  in  good  order.  This  work  is  i 
•  progress. 

Plans  and  specifications  were  prepared  in  Colonel  Sut«r's  office,  under  the  dii 
of  Assistant  Engineer  A.  H.  Blaisdell,  for  a  new  hull  for  steamer  Patrol,  128 
long,  and  transferring  cabin  and  machinery  thereto. 

Seven  skiflfs  have  l^eu  condemned  and  sold.  Repairs  have  been  made  to  tfa 
ioeable  skiff's,  which  are  in  fairly  good  order. 

Many  of  the  topographical  instruments  are  practically  worn  out  and  son 
ones  will  be  required  in  the  near  future. 

On  August  28, 1894,  the  Commission  authorized  the  purchase  of  a  steamboa 
used  in  connection  with  the  work  of  surveys,  gauges,  and  observations.  Oi 
18, 1895,  a  boat  was  purchased  at  EvansviUe,  Ind.,  for  the  sum  of  $9,000.  Thi 
called  the  H,  D,  MnnsoUy  is  120^  feet  long,  22  feet  beam,  and  4-foot  hold 

It  has  compound  noncondensing  engines ;  2  steel  boilers  16  feet  loog^  38  in 
diameter,  with  6- inch  flues  in  each  boiler.  Her  tonnage  is  149.80.  She  was  I 
1893,  and  is  in  very  good  condition.  She  was  taken  to  Paducah  at  once,  whe 
of  survey  outfit  was  transferred  from  the  Patrol,  The  bulkheads  were  move 
board  2  feet,  and  new  bulkheads  put  in  to  provide  for  galley  and  mess  ro 
main  deck ;  some  minor  changes  were  also  made  on  the  boiler  deck  to  bettei 
it  to  the  uses  of  a  survey  party.  The  boat  reached  St.  Louis  on  April  24,  wh 
necessary  outfit  was  completed  and  the  boat  put  it  commission  on  the  sorvej 
While  in  port  the  name  of  boat  w^as  changed  from  J7.  D,  Munson  to  Seardi, 

OFFICE  REDUCTION  AND  PLATTING. 


>    I 


The  office  reduction  during  the  year,  aside  from  considerable  miscellaneouf 
fa{.s  consisted  of  the  computations  and  final  reductions  of  the  triangulatia 
line,  and  azimuth  field  work  of  1894 :  platting  topographic  and  hydrograph 
note  of  survey,  Kiethsburg,  111.,  to  Davenport,  Iowa;  platting  field  notes  o 
graphic  and  hydrographic  low- water  survey,  Arkansas  River  to  Yicksburg;  p 
the  cross  sections  of  tne  latter  survey  for  comparison  with  sections  plattM  of 
of  1881  and  1882 ;  platting  and  drawing  profiles  of  transvalley  levels  above 
plates  2-20;  and  stone  line  sections  below  Donaldson ville,  plates  21-^9;  ma]] 
prepared  showing  controlling  levee  lines  below  Cairo,  III.,  np  to  1894;  comp 
of  water-surface  slope,  elevation  of  high-water  marks,  and  discrepancies  u 
•covered  by  the  field  work  of  1894 ;  current  gauge  records  were  reduced,  tabolat 
hydrographs  platted  for  the  year  1894 :  index  of  physical  data  and  index  of  die 
work  were  prepared;  yearly  high  ana  low  water  1891-1894  was  ^bulated;  i 
subject  index  of  annual  reports  Mississippi  River  Commission,  and  the  int 
tabulating,  and  care  of  notebooks,  plats,  and  miscellatieous  matter  in  ike  offi 


MAPPING  AND  PirBLlCATIOi*. 

Detail  charts,— Work  has  been  continued  on  the  detail  ehaits,  scale  1 :  10000 
132,  133.  134,  135,  and  136,  from  La  Grange,  Mo.,  to  head  of  Des  Moiides  Rapic 
work  of  1892  were  completed  ard  printed  in  July,  1894.  Charts  137,  138, 1 
141, 142, 143,  head  of  Des  Moines  Rapids  to  Keithsbnrg,  111.,  field  work  of  1^ 
completed  and  sent  to  printer  May  6, 1894.  Chart  83,  Head  of  Passes  to  Jnn: 
f^M  work  of  1698^  boa  dma  oojapffted  and  printed*    Gharta  81  and  92^  Mlow 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3697 

above  the  Jump,  have  beeu  completed,  and  82  is  ia  the  hands  of  the  printer.  CharU 
70  to  80,  both  inclusive,  survey  of  1893  and  1894,  are  partially  completed.  One  hun- 
dred and  fifty  copies  each  of  charts  122  to  136,  both  inclusive,  were  sent  to  the  Chief 
of  Engineers,  U.  S.  Army.  Inch-mile  sheets  114,  115,  116, 117,  and  118,  Quincy,  111., 
to  Keithsburg,  III.,  have  been  completed.  Sheet  114  was  received  from  the  printer 
in  July,  1893.  The  other  sheets  named  are  in  the  hands  of  the  printer  and  first 
proofs  have  been  received.  Sheet  32,  in  the  vicinitv  of  the  Head  or  Passes,  from  the 
survey  of  1893,  has  been  completed.  One  hundred  and  fifty  copies  each  of  sheets 
101  to  114,  both  inclusive,  were  sent  to  the  Chief  of  Engineers,  U.  S.  Army. 

Upper  Alluvial  Vallejf  map,  scale  1  t»cA=5  milee, — This  map,  when  completed,  will 
show  in  colors  the  areas  along  the  Mississippi  River  sn^iect  to  overflow  and  cross 
sections  of  the  valley  at  intervals  of  about  20  miles.  The  first  sheet  of  this  map 
extends  from  mouth  of  the  Ohio  River  to  a  short  distance  above  the  mouth  of  the 
Illinois  River,  and  in  longitude  from  about  89^  to  93^.  It  is  reduced  from  the  detailed 
surveys  of  the  Mississippi  and  Missouri  rivers,  on  which  it  is  based,  and  shows  the 
latter  stream  from  mouth  to  a  short  distance  above  Booneville,  Mo.  Outside  of 
the  surveyed  limits  the  data  for  the  map  is  derived  from  the  laud-survey  maps,  veri- 
fied by  such  other  reliable  matter  as  can  be  obtained.  This  data  consists  of  water 
courses,  county  lines,  county  seats,  and  railroads.  All  of  the  outlines  of  this  sheet 
and  lettering  of  counties,  towns,  railroads,  etc.,  have  been  completed.  Sheet  2 
extends  from  upper  limits  of  sheet  No.  1  to  Oquawka,  111.,  440  ntiles  above  mouth  of 
Ohio.  On  this  sheet  the  Mississippi  River  and  ac^aceut  blufis  covered  by  the  general 
survey  has  beeu  reduced,  transferred,  and  inked,  the  outlying  portions  of  map  have 
been  reduced  and  transferred. 

Stages  of  the  Mississippi  River  and  principal  tributaries  for  1894  have  been 
printed. 

Blue  prints  of  field  plats,  as  soon  as  completed,  have  been  fumisheil  district  offi- 
cers and  others  for  immediate  use,  thus  making  the  results  of  the  survey  available 
at  once,  instead  of  waiting  for  the  completion  and  publication  of  the  detail  charts. 

Everyone  connected  with  this  service  haa  a  personal  interest  and  pride  in  the  suc- 
cessful prosecution  of  the  work,  and  faithfully  strives  to  cover  as  large  a  field  as 
accuracy  of  results  will  permit.  The  amount  accomplished,  as  ontlined  in  the  fore- 
going report,  is  due  to  this  unselfish  devotion  to  duty  manifested  by  all  who  have 
shared  in  the  work. 

Very  respectfully,  your  obedieut  servant, 

J.  A.  OCKBKSON,  AMieiant  Engineer, 

Capt.  Geo.  A.  Zinn, 

Corps  of  Engineers t  U.  S,  Armyj 

Secretarg  Mississippi  Biver  Commission, 
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REPORT    OF    ASSISTANT    ENGIXEER    A.   T.   MORR<iW    OX    SECONDARY    TRIANCSULATION 
FIELD  WORK  FROM  PRAIRIE  DU  CHIEN  TO  TREMPEALEAU,   WIS. 

St.  Louis,  Mo.,  October  lo,  1894, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  work  done  by  the  tri- 
ani^ulation  party  under  my  charge  during  the  summer  of  1894 : 

On  June  13,  in  obedience  to  your  orders,  I  loft  St.  Louis,  accompanied  by  two  assist- 
ants and  six  men,  and  proceeded  to  Keokuk,  Iowa,  where  I  found  the  steamer  Patrol 
and  quarter  boat  Illinois  in  readiness  for  the  season's  work. 

On  the  following  day  the  steamer  took  on  some  additional  supplies  and  proceeded 
to  the  upper  river,  reaching  Prairie  du  Chieu  on  the  evening  of  June  18.  The  party 
was  there  joined  by  other  assistants,  and  the  work  was  begun  on  the  line  @  North 
Ui'Gregor  and  @  Donsman,  the  upper  limit  of  the  previous  season's  work. 

The  party  was  organized  as  follows:  A.  T.  Morrow,  in  charge;  George  H.  French, 
reconnaissance:  C.  L.  Ockerson,  secondary  angles;  O.  N.  Axtell,  stone  lines  and  ter- 
tiary triaugulation ;  T.  C.  Hockridge,  station  building;  F.  G.  Ray,  field  computa- 
tioDs  and  recording;  W.  H.  Eoper,  recording  on  secondary  work. 

In  addition  to  these  there  were  the  crew  ot  the  steamer  and  twelve  men,  the  entire 
party  numbering  28  persons. 

From  Prairie  dn  Cnien  the  triangnlation  was  carried  to  Trempealeau,  Wis.,  and 
there  closed  on  the  Trempealeau  base  on  August  18. 

The  extreme  low  water  of  the  river  prevented  the  progress  of  the  steamer  beyond 
Trempealean,  and  the  prevalence  of  smoke  from  the  forest  fires  made  the  work  slow 
and  unsatisfactory.  These  facts  were  reported  lo  the  offico  and  your  orders  were 
received  to  close  work  and  proceed  to  Keithsburg,  III.,  to  take  up  topograx>iiy. 
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The  dowD>riyer  trip  was  begun  on  Aagust  16.  A  stop  was  made  at  De  Soto,  \ 
to  oomplete  some  unfinished  work  which,  owing  to  prevalence  of  smoke  and 
required  three  days  for  its  completion.  The  steamer  left  De  Soto  on  the  moraii 
August  20  and  reached  Keithsbiirff  on  the  evening  of  August  23,  after  a  slow 
laborious  trip  over  the  extreme  shallow  water  of  the  river. 

The  territory  over  which  the  triangulation  was  carried  this  year  is  to  some  ei 
diflferent  from  that  of  previous  years. 

Tlie  bluffs  are  higher  and  wooded  with  smaller  timber. 

The  valley  consists  of  a  network  of  islands,  channels,  and  sloughs,  which  g< 
ally  extend  from  bluff  to  bluff. 

The  work  of  reconnaissance  and  station  building  was  considerably  facilitste 
the  higher  and  less  wooded  bluffs,  but  these  advantages  were  to  a  considei 
extent  counterbalanced  by  the  increaseil  difficulty  of  reaching  the  work  tnu 
steamer.  The  prevalence  of  sloughs  in  the  bottoms  prevented  travel  acroas  the 
foot  or  by  team,  and  during  the  low-water  season  these  sloughs  could  rarely  be  i 

Sated  by  skiffs.  As  a  consequence  long  detours  were  generally  necessary  to  i 
he  bluffs,  and  toward  the  close  of  the  season  it  became  necessary  to  do  a  good 
of  the  work  by  detached  parties.  A  larger  number  of  ground  stations  were 
this  year  than  heretofore  and  a  large  number  of  lines  passed  near  the  gr( 
Drought  and  hot  weather  prevailed  during  most  of  the  time,  and  the  atmoRp 
conditions  were  unusually  bad.  Our  average  error  of  closure  was  greater  than 
of  the  previous  season,  a  result  which  I  attribute  to  atmospheric  disturbances  ci 
by  the  dry,  hot  weather  and  to  the  close  proximity  to  the  ground  of  a  lar^e  numi 
our  hues.  I  am  inclined  to  the  opinion  that  it  would  be  economy  to  dispense 
ground  statious,  except  in  rare  cases  where  the  ground  drops  rapidlv  away  ftoi 
point  occupied  and  all  lines  piiss,  at  least  10  feet  above  the  ground,  at  intern 
points. 

Two  base  lines  were  measured,  one  at  l>e  Soto  and  the  other  at  Trempealeau 
azimuth  observations  were  taken  at  both  these  places. 

The  work  of  the  season  covere<l  a  stretch  of  7o  miles,  and  occupied  two  monl 
time. 

Very  respectfully,  tour  obedient  servant, 

A.  T.  MOKROW,  Assistant  Engim 
First  Lieut.  Geo.  A.  Zinx, 

Corps  of  Engineei'Sy  U,  S.  Amtifj 

Secretary  Mississippi  liiver  Commission, 
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REPOHT  OF  ASSISTANT  KNlilNEER  A.   T.    MORROW  ON    TOPO(fKAPniCAL    AND    HI 
GRAPHICAL   FIELD   WORK   FROM   KEITIISRURG,  ILL.,  TO   MOUTH   OF   ROCK  RIVI 

St.  I.OUI8,  Mo.,  Oet4>ber  SOy  U 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  work  done  h 
topographical  party  during  the  field  season  of  18^ : 

On  August  23  the  steamer  Patrol  and  quarter  boat  TllinoiSf  with  the  triangnl 
party  on  board,  reached  Keithsbursr,  111.,  preparatory  to  taking  up  topogra[ 
work  at  the  limit  of  the  work  of  1894. 

On  August  24  a  number  of  assistants  arrived  from  St.  Louis.  That  day  was 
in  renovating  the  steamer  and  quarter  boat  and  in  making  preparations  for  tb< 
work. 

On  August  25  the  work  was  begun,  with  four  parties  in  the  field.  The  fore 
increasea  by  additions  from  the  office  and  men  were  employed  on  the  ground 
there  was  a  full  working  force  of  63  persons,  early  in  September. 

The  organization  of  the  party  was  as  follows:  A.  T.  Morrow,  in  charge;  ' 
Comber,  George  H.  French,  Eugene  L.  Hanuan,  C.  L.  Ockerson.  E.  J.Thomas, 
Axtell,  and  W.  8.  Williams,  topography ;  T.  C.  Hockridge  and  F.  G.  Bay,  hj 
raphy;  C.  A.  Bonfils  and  W.  H.  Roper,  ordinary  levels;  F.  F.  Axtell,  platting 

The  work  was  carried  on  in  accordance  with  the  methods  heretofore  In  pra 
with  the  exception  that  some  additional  work  was  done  outside  the  limits  of  i 
topography  in  the  way  of  outlines  of  creeks,  railways,  and  sand  ridges,  and 
complete  details  in  bluff  line  work. 

The  weather  and  the  stage  of  river  were  in  the  main  favorable  for  the  wor 
theparty  suffered  much  less  from  malaria  than  during  the  previous  season. 

The  assistants  were  nearly  all  men  of  experience  in  their  work  and  w 
together  energetically  and  harmoniously,  maintaining  a  good  rate  of  progress 
think,  accomplishing  a  season's  work  that  will  prove  to  be  of  high  order  throng 


in 
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The  work  of  the  season  was  closed  at  tho  month  of  Rook  River  on  October  12, 
bannsmade  a  progress  of  50  miles  in  fifty  days. 

Mr.  W.  S.  Williama,  with  the  blnff  line  party,  was  left  in  the  vicinity  of  New 
Boston  to  finish  a  small  amoant  of  slough  work  near  the  head  of  Stargeon  Bay. 

On  the  afternoon  of  the  12th  of  Octol^r  the  st«araer  left  Rock  Island  with  quarter 
lioat  in  tow  and  the  party  on  board  and  reached  6t.  Louis  on  the  morning  of  Octo- 
ber 17,  where  the  party  was  paid  off  and  tamed  over  to  Messrs.  Comber  and  French 
for  service  on  the  lower  river. 

Very  respectfully,  your  obedient  servant, 

A.  T.  Morrow,  J»9i8tant  Engineer, 
First  Lieut.  Qko.  A.  Zinn, 

Corp9  of  Engineers  J  U.  S.  JiiHy, 

Secretarif  Missusippi  River  Cammi89ion, 
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REPORT  OK  ASSISTANT  RNGINKER  GEORGK    11.  FRENCH   OX  RKSURVRY  OF  SHORK  UKB 
AND  HYDROGRAPHY  FROM  RIVERTON  LANDING  TO  GLKNORA  LANDING,  MISSISSIPPI. 

St.  Louis,  Mo.,  December  18,  1894, 

2^ir:  I  have  the  honor  to  submit  the  following  report  of  field  work  on  resurvey  of 
shore  line  and  hydrography  from  October  25  to  December  13, 18JW,  between  Riverton 
Lauding  and  Glenora  Landing,  Mississippi,  where  the  work  was  connected  with  that 
of  the  parties  on  the  steamer  Patrol,  Assistant  W.  6.  Comber  in  charge,  which  had 
worked  up  from  Vicksbnrg,  Miss. 

According  to  your  written  instmctions  I  took  charge  of  the  quarter  boat  Illinois 
at  St.  Louis,  Mo*.,  October  18,  with  the  following^  party :  Assistant  George  H.  French, 
in  charge;  Messrs.  C.  L.  Ockerson,  W.  8.  Williams,  topography;  F.  G.  Ray,  B.  F, 
Williams,  hydrography;  W.  H.  Roper,  levels;  F.  F.  Axtell,  draftsman;  1  cook,  2 
waiters,  1  mate,  4  rodmen,  1  leadsman,  2  stadia  men,  1  watchman,  9  axmen. 

Detailed  instructions  as  to  the  scope  and  character  of  the  work  were  received  from 
Mr.  J.  A.  Ockerson,  principal  assistant  engineer. 

At  noon  on  October  18  we  left  St.  Louis  In  tow  of  steamer  Patrol  and  the  morning 
of  the  25th  took  the  steamer  Mima  in  tow  at  Cumby  ville,  Ark.  The  Mima  had  been 
chartered  for  use  in  sounding  and  moving  the  quarter  boat,  the  o^mers  furnishing 
pilot,  engineer,  and  fireman,  thus  making  a  total  of  31  persons  in  tho  party.  The 
same  morning  we  were  landed  near  the  mouth  of  the  Arkansas,  the  Pafrofproceeding 
to  Vicksbnrg. 

topography. 

The  shore  line  was  run  in  the  nsnal  way  with  transit  and  stadia  checking  on  fixed 
points  of  the  general  survey.  Besides  this  C.  Fs.,  or  connecting  points  double  flags, 
white  over  red,  were  put  up  at  from  1  to  1^  miles  apart  on  both  shores  so  as  to  be  seen 
from  each  other  and  a  set  of  these  angles  read  from  each,  thus  carrying  an  inde< 
pendent  azimuth  from  the  stadia-line  azimuth.  Whenever  it  was  convenient  both 
shore-line  parties  exchanged  azimuth  and  distance  between  C.  Ps.  on  opposite  shores. 
From  3  miles  above  Greenville  to  halfway  between  Vanclause  and  Sunnyside  land- 
ing Assistant  Arthur  Hider  furnished  us  with  the  geographical  positions  of  tertiary 
pomts  used  in  his  recent  survey  of  Greenville  Reach. 

Sand  bars  were  developed  for  5-foot  contours  *back  to  the  line  of  large  willows. 

SOirNPlNGS. 

Sonndinj:^  were  done  in  the  usual  way,  with  the  exception  that  sections  were 
sonnded  every  125  meters  on  all  crossings.  On  account  of  numerous  snags  and  cross 
carrents  it  was  impossible  sometimes  to  get  as  near  the  shore  in  caving  bends  with 
the  steamer  as  with  the  yawl. 

LKVRLS. 

Ordinary  levels  were  run  on  one  shore  only  and  checked  on  benches  of  tho  /o^eneral 
Hnrvey.  Water  surfaces  were  taken  every  quarter  of  a  mile  so  as  to  determine  the 
slope. 

The  weather  and  stage  of  water  being  favorable  for  a  low- water  survey  and  the 
health  of  the  party  goml,  the  work  was  pressed  forward  as  ranidly  as  possible. 

The  length  of  river  covered  by  the  survey  was  9J)  miles.  Four  days  were  lost  on 
aceonnt  of  rain  and  smoke,  making  a  total  of  thirty>nine  working  days  in  the  field, 
or  near  an  average  of  2^  miles  per  day. 
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SL'MMAKY  OK   SOUNDINGS. 

Miles  of  river  sounded 99 

Cross  sections  sounded W2 

Cross  sections  per  mile  of  river 7 

Soundings  per  mile  of  river 153 

Soundings  per  cross  section IS 

Total  soundings... 16,585 

Sextant  angles  read  in  locating  soundings 13,545 

Respectfully  submitted. 

Geo.  H.  French,  Assistant  Engineer. 
First  Lieut.  Geo.  A.  Zinn, 

Corps  of  Engineers,  U.  S.  J r miff 

Secretary  Mississippi  River  Commission. 


Appendix  4  E. 

report  of  assistant  engineer  w.  g.  comber  on  the  resurvey  of  the  reac 
vick8burg  to  glenora  landing. 

Office  Mississippi  River  Commission, 

St.  LoniSf  December  IS,  1891 

Sir:  I  have  the  honor  to  submit  the  following  report  concerning  the  work  dune 
the  hydrographic  and  topographic  party  under  uiy  charge  during  the  field  !»ea8 
just  ended: 

In  accordance  with  your  written  instructions  dated  October  16,  1894,  the  surv 
party  left  St.  Louis  at  noon,  October  18,  1894,  on  the  survey  steamer  Patrol,  afl 
receiving  supplies,  having  the  quarter  boat  Illinois,  with  Mr.  French's  party 
board,  in  tow;  detailed -instructions  as  to  the  character  and  extent  of  work  wf 
received  from  Mr.  J.  A.  Ockerson,  principal  assistant  engineer. 

The  quarter  boat  Illinois  was  left  at  the  mouth  of  the  Arkansas  River  October! 
the  Patrol  arriviug  at  Vicksburg  October  27,  some  delay  having  been  experienced 
the  way  down  in  endeavoring  to  secure  a  steam  launch  for  soundings. 

The  party  was  organized  as  follows:  W.  G.  Comber,  chief  of  party;  T.  C.  Ho( 
ridge  and  £.  D.  Jonen,  hydrograpliers ;  E.  L.  Harmau  and  O.  N.  Axtell,  topog 
phers;  C.  A.  Bonfils,  leveler,  and  Gustav  Bischolf,  draftsman. 

The  work  was  begun  on  the  line  600  miles  below  Cairo  (iuch-mile  map)  n 
proceeded  with  up  the  river  to  a  junction  with  the  party  under  Mr.  Freucb,  n( 
the  500-mile  line  below  Cairo. 

Great  assistance  was  rendered  to  the  party  over  the  reach.  Look  Out  Point 
Carolina  Lauding,  by  the  tertiary  triangulation  azimuths  and  positions  of  the  c< 
struction  engineers  in  the  vicinity,  a  copy  of  these  positions,  etc.,  having  Ix 
received  from  Arthur  Hider,  assistant  engineer  at  (ireenville.  These  tertiary  pc 
tions  included  four  of  the  original  Coast  and  Geodetic  Survey  secondary  stations, 

The  health  of  the  party  was  excellent,  only  one  man  being  sick  and  unfit  for  di 
one  day  during  the  entire  field  season. 

The  time  actually  employed  in  the  field  work  of  the  survey  was  thirty -seven  da 
making  an  average  progress  of  2f  miles  per  day. 

The  progress  ot  the  work  is  largely  due  to  the  industry  and  skill  of  my  assistai 

IIYDROORAPIIY. 

Some   delay  was  experienced  by  the  hydrographers  by  the  nonarrival  of 
mirrors  for  the  sextants,  which  went  iistray  through  the  mails.    The  soundings  w 
proceeded  with,  however,  and  located  by  means  of  transit  angles  until  the  arri 
of  the  mirrors,  when  they  were  located  in  the  ordinary  way. 

No  steam  launch  having  been  secured,  the  soundings  during  the  early  part  of  i 
work  were  taken  in  a  four-oared  yawl;  during  the  latter  part  of  the  work  from  i 
six-oared  yawl. 

In  the  pools  soundings  were  taken  on  lines  crossing  the  river  normal  to  the6tre4i 
250  meters  apart.  On  the  crossings  similar  liues  were  sounded  125  meters  apa 
these  distances  were  ]>aced  on  the  bar  Hide;  afterwards  true  distances  wcreilet 
mined  by  transit  and  stadia. 

Owing  to  the  low  stuge  of  the  river  very  little  current  was  found  over  the  ent 
reach,  except  on  the  crossings,  where  the  current  was  generally  quite  strong,  es] 
cially  in  the  vicinity  of  Lake  Providence,  where  it  became  necessary  to  double! 
force  at  the  oars  of  the  four-oared  yawl. 
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Miles  of  river  soiiudeil 102 

Sextant  angles  need  in  locating  Hountlings 18, 790 

Transit  angles  used  in  locating  soundings 1, 687 

Cross  sections  sonnded 818 

Average  cross  sections  per  mile  of  river 8. 02 

Average  soundings  per  mile  of  river 244.5 

Average  soandings  per  cross  section 29. 9 

Total  soundings 24,459 

TOPOGRAPHY. 

The  topography  of  the  survey  was  done  by  Mr.  £.  L.  Harman  on  the  left  bank 
and  Mr.  O.  N.  Axtell  on  the  right  bank,  with  occasional  assistance  from  myself. 
Some  delay  and  inconvenience  were  caused  by  the  few  azimuths  attainable  with 
reasonable  work  on  the  caving-bank  sides,  one  stone  being  usually  gone  and  some- 
times both,  and  on  the  bar  sides  the  stone  line  was  usually  grown  up  to  such 
ftQ  extent  as  to  make  the  obtaining  of  an  azimuth  the  work  of  considerable  time. 
TLis  difficulty  was  overcome  and  good  azimuths  carried  by  the  use  of  a  series  of  red 
and  white  flags  about  2  miles  apart  and  using  them  to  carry  an  independent  azimuth 
line  to  check  the  stake  azimuths. 

These  red  and  white  flags,  called  in  field  parlance  connection  points,  were  also 
TiSeful  to  check  up  the  topographers'  work  with  each  othei',  assist  the  draftsman  in 
platting  the  lines,  and  for  signals  by  the  hydrographers. 

Azimuths  were  obtained  from  the  stone  line  bench  marks  at  intervals  of  about  15 
miles,  except  in  two  instances,  when  observations  of  Polaris  at  elongation  were  used. 

Over  the  reach  Look  Out  Point  to  Carolina  Landiufl;  the  tertiary  azimuths  and  posi- 
tions of  the  construction  engineers  were  used  in  addition  to  the  stone  line  bench 
marks. 

LKVKL8. 

Ordinary  levels  were  carefully  run  to  determine  the  river  slope  and  check  the 
tcpo^aphers'  stadia  elevations.  These  levels  were  usually  carried  on  the  bar  side  of 
thenver,  dosing  on  the  ordinary  bench  marks  of  the  former  topographic  survey, 
»nd  where  practicable  on  the  precise  bench  marks.  Very  few  of  the  last  were  found, 
however. 

River  crossings  were  made  at  the  upper  end  of  the  bars  to  transfer  the  elevation 
from  one  bar  to  the  next  above  with  two  instruments  and  ten  simultaneous  read- 
ings each  way ;  B.  &  B.  level  No.  614  and  W.  B.  transit  No.  64  were  generally  used 
for  this  work  and  gave  very  satisfactory  results.  Care  was  taken  to  get  the  very 
best  time  for  making  these  crossings. 

PLATTING. 

Main  stadia  lines  were  platted  in  the  field,  except  the  last  few  days'  field  work, 
so  that  any  errors  found  might  be  corrected  while  iu  the  vicinity,  and  the  detail 
t4)pography  for  the  first  50  miles,  or  about  half  the  work,  was  also  platted  and 
drawn  during  the  field  season. 

Very  respectfully,  your  obedient  servant, 

\V.  G.  CoMBBK,  AsMstant  Engineer, 
First  Lieut.  Geo.  A.  Zinn, 

Corps  of  Engineers,  U.  S,  Armjf, 

Secretarif  MiastMippi  River  Commission, 


Appendix  4  F. 

RKPORT  OP  ASSISTANT   KNOINKKR    KIVAS   TILI.Y    ON  WORK    OF   THK  COMPIJTING 

l>IVI8ION. 

May  21,  1895. 

Captain:  I  have  the  honor  to  submit  the  following  memorandum  of  work  accom- 
plished under  your  direction  by  this  division,  from  May  31,  1894,  to  May  21,  1895: 

The  reduction  of  the  discharge  observations  of  1893  at  Carroll  ton,  La.,  was  fin- 
ished and  printed,  which  completed  the  pamphlet  of  discharge  results  for  that  year. 
^  The  disoharge  measurements  of  1894  below  Cairo  consist  of  2  in  the  first  district, 
Ti  in  the  second,  and  5  in  the  third  district— 12  discharges  in  all. 

The  results  of  reduction  in  the  district  offices  have  been  tabulated.  The  field 
notes  of  these  observations  have  been  received  and  copies  made,  in  accordance  with 
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resolution  of  tbo  Coiuiuission,  and  the  originals  reiuruod  to  tho  district  officers.  Al 
but  two  of  these  observations  were  made  in  the  low-water  seusou,  and  eight  of  thei 
are  at  lower  stages  than  were  ever  before  measured  at  the  sauie  places. 

A  pamphlet  has  been  compiled  and  is  being  printed  containing  in  coodensed  fon 
the  results  of  all  obtainable  series  of  discharge  meiisurements  on  the  Missiasipr 
River  and  tributaries,  arranged  by  stations. 

This  work  involved,  besides  references  to  all  previous  publications,  consultiD 
many  of  the  field  books  of  earlier  years  to  supply  data  and  the  reduction  of  gang 
readings  of  different  series  at  the  same  place  to  a  common  gauge  when  possible.  Tb 
portion  now  in  print,  69  pages,  covers  tue  Misftissippi  River  from  iSt.  Paul,  Minn.,  t 
Greenville,  Miss.,  about  1,388  miles  of  river. 

The  annual  pamphlet  of  daily  stages  of  the  Mississippi  River  and  principal  tribi 
taries  and  the  Atchafalaya  for  1894  was  prepared  and  issued.  This  pamphlet  cm 
tains  the  records  of  66  stations.  Seventeen  of  these  gauges  are  maintained  by  \l 
Mississippi  River  Commission,  and  23  under  direction  of  Captjiiu  AVillard.  Tbe^ 
are  read  twice  daily,  at  8  a.  m.  and  4  p.  m.,  and  the  reports  receiveil  weekly  at  th 
office,  where  the  daily  means  are  taken  out  and  tabulated  and  platted  on  the  offic 
hvdrographs.  Each  reading  of  the  Mississippi  River  Commission  gauges  is  all 
platted  to  a  larger  scale  to  detect  any  errors  of  observation,  and  in  case  an^v  discre] 
ancies  are  discovered  they  are  referred  back  to  the  obser^'er  for  explanation.  Tl 
other  records  in  the  pamphlet  are  mainly  received  at  tho  end  of  the  year  and  arrange 
for  printing. 

The  regular  hydrographs,  showing  all  of  these  records,  were  prepared  iu  thn 
sheets  and  bine  printed. 

Reports  of  inspections  of  gauges  are  examined  as  received,  and  any  necessary  co 
rections  due  to  errors  in  gauges  as  found  by  leveling  are  applied  and  note  of  sm 
corrections  made  in  the  printed  pamphlet.  Monthly  reports  of  certain  gauges  ha^ 
been  sent  out  in  blue  print. 

The  index  pamphlet  to  proceedings  of  the  Commission  from  January,  1891,  i 
August,  1894,  inclusive,  was  preparea  and  issued;  also  the  index  to  resolntions  < 
tho  Commission  of  a  general  character  from  1889  to  1894,  inclusive,  with  a  copy  ( 
the  resolutions,  was  prepared  and  printed  in  continuation  of  the  pamphlet  to  188 

The  index  to  annual  reports  of  the  Commission  ordered  by  resolution  of  Angn 
20,  1894,  is  in  preparation ;  the  subject  head  is  arranged  in  part  to  the  letter  R,  an 
the  x)ersonal  index  in  slips  ready  for  distribution. 

An  index  of  published  survey  and  physical  data  Mississippi  River,  to  1894,  h: 
been  prepared  lor  the  annual  report. 

An  index  of  discharge  observations  and  tables  of  highest  and  lowest  yearly  gauf 
readings,  1891  to  1894,  for  stations  on  the  Mississippi  Kiver  and  tributaries,  are  ah 
prepared  for  the  annual  report. 

Tables  of  highest  and  lowest  gauge  readings  for  1894  compared  with  previoi 
highest  and  lowest  readings  were  prepared  and  issued  in  blue  print. 

A  preliminary  plat  of  low-w^ater  profiles,  Cairo  to  Fort  Jackson,  has  been  mat 
for  study  and  comparison ;  also  plats  of  discharge  observations  and  gauges  at  moiii 
of  Red  River  and  m  lower  Old  River  of  earlier  years. 

The  following  additional  pamphlets  were  printed  during  the  year : 

Restricting  Flood  Heights  on  the  Lower  Mississippi,  by  Capt.  John  Millis. 

Effect  of  Recent  Levee  Construction,  with  buggestions,  for  Relief  of  ]A>wer  Lonis 
ana,  etc.,  by  Colonel  8uter. 

Influence  of  Basins  on  Flood  Heights,  Mississippi  River,  by  Captain  Townseml. 

Report  of  Committee  on  Dredges,  etc.,  by  Colonel  Flad  and  Major  Harrod. 

Considerable  miscellaneous  work  of  a  routine  character  has  been  done  connects 
with  the  office  files  and  reports  and  proof  reading. 

Mr.  George  H.  Johnson  has  assisted  in  the  work  from  August  15,  1894,  and  M 
Charles  M.  Talbert  during  the  year,  and  Mr.  E.  J.  Thomas  to  September,  1891,  an 
to  their  efforts  the  accuracy  of  the  work  is  mainly  due. 
Very  respectfully,  your  obedient  servant, 

KiVAS  Tru.Y. 

Capt.  Geo.  A.  Zinn, 

Corps  of  Engineern^  l\  S.  Amifff 

Secretary  Miseiasippi  Jiivn'  Commiaaioit, 
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Appendix  4  G. 

INDEX  OF  SURVEY  AND  PHYSICAL  DATA,  MISSISSIPPI  UIVKU,  KXCBPT  DISCHARGE 
OBSERVATIONS.  PUBLISHED  IN  UNITED  STATES  OFFICIAL  REPORTS  TO  1894, 
INCLUSIVE. 

[This  iodex  ia  In  continuation  of  that  publi«h«d  in  Report  Chief  of  Engineers,  1889,  pn<re  2650,  and 
alao  includea  soiue  additional  and  earlier  publications.] 


Subject 


Report. 


I  Year, '  Page. 


SeCOlVDAKY  BAMB. 

New  Boston.  IlL: 

LflDgib and asimuih ;  Chief  of  Engineers . 

Cusville.  Wis. : 

Rq»ort do 

Discrepaiiciea do 

East  Dabnque,  111. :  I 

Report do 

Discrepancies ' do 

Prairie  du  Chien,  W  is. : 

Report do 

Discrepancies do 

Azimuth,  length  and  position do 

SapidsUlty.IU.: 

Report  OB - — do  . 

Report  on do  . 

Axunnth,  length  and  position do  . 


18»9  >  2933 

^^^    i  2934 

1894  I  2798 

1894  !  2728 

1894  I  270S 

1894  i  2728 

1894  2798 

1894  ,  2728 

1894  I  2738 

1893  !  3589 

1894  j  2797 
1894  ;  2732 


BASK  MBASURING  APPARATUS. 

(See  Instruments.) 

ASTBOXOMICAL  OB8BRVAT10N8. 

Azimuth,  base  lines.  East  Dubuque,  111.,  Cassville,  Wis.,  and  | 
Prairie  du  Chien,  Wis.,  discrepancies  m ,  Chief  of  Engineers . 

Latitude  at  Galena,  III.,  reaults  of  the  U.  S.  I.Ake  Survey,  1873 do 

compared  with  tria^gulation  of  the  Misaiaaippi  River  Com- 
mission; coordinates  derived  from  Cairo. 

1 

TRIANGULATION.  | 

Alton  to  Hannibal,  tertiary,  report  on  field  work,  by  Assistant  ;  (Hiief  of  Engineers . 
Maltby.  1 

Haunibu  to  Keokuk,  tertiary,  report  on  field  work,  by  Assistant do 

Maltby.  , 

Keokuk  to  Port  Louisa,  Iowa,  secondary,  report  on  field  work, 
by  Assistant  Stewart: 

I  map do 

Geooetic  positions do 

Description  of  stations do 

Geodetic  positions  of  tertiary  points do 

Port  Louisa  to  Gordona  Ferry,  9  miles  below  Dubuqne,  Iowa,  , 
secondary,  report  on  field  work,  by  Assistant  Stewart: 

Imap do 

Geoaetic  posi  tio  n  s do 

Description  of  stations do 

Tertiary  stone-line  fi.  M's.  geodetic  positions do 

Gordons  Ferry  to  Prairie  du  Chien,  W  is. :  { 

Secondary,  report  on  field  work,  by  Assistant  Morrow do 

Geodetic  positions do 

Description  of  stations do 

Tertiary  stone-line  B.  M'a.  geodetic  poeitions do 

Donaldsonville  to  Head  of  Passes : 

Tertiary,  report  on  field  work,  by  Assistant  Morrow , do 

Stone- line  B.  M's.  geodetic  positions , do 

Discrepancies  in  tertiary  work :  |    • 

Comparison  with  chained  sides.  St.  Louis  to  Alton do 

Comparison,  Donaldsonville  to  Head  of  Passes ! do 

Comparison  of  asimuth  and  distance  with  secondary  trian- ' do 

gulation,  Hannibal  to  Keokuk.  i 

Instructions  for  secondary  trlangulation  parties.  Assistant  i do 

Onkurann.  I 


1894 
1894 


2728 
2728 


1892  ! 

3106 

1893  1 

3800 

1 

1892! 
1892 
1892 
1892 

2932 
2936 
2943 
2939 

1893 
1893  ; 
1893 

]89:{  : 

3589 
3591 
3596 
3594 

1894 ; 

1894  ; 
1894  1 
1894  1 

2797 
2732 
2746 
2740 

1893 
1893 

3603 
3608 

1890  : 
1893 
1803  , 

3185 
3606 
3601 

Ockerson. 


1891  I    3174 


PRBCI8B  LBVKL6. 

fSee  also  Instruments.) 


Mobile,  Ala.,  to  CarroUton,  La. : 
Tsbulation  of  results 


t 


1887 


1  ^  S.  Coast  and  (i eotletic  ' 
Survey. 
Tabulation,  descriptions  of  P.  B.  M's do  .*. 1887 
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Saljject. 


Report. 


I  Tear.  Page. 


do. 


I do. 


1887  291 

1887  198 

1888  I  ATi 
1888 


1892 
1892 
1882 
1892 

1892 
1892 
1892 


1893        Jgjg 

1893      382 
1893      382 

1893  ^  m 

1894  '    274 
1894      279 


18M 


PRBCI8B  LBVRUS— continued. 

BiJoix,  Miss.,  to  Carrollton : 

Comparison  with  reaults  obtained  hy  MissisBippi  River  |  U.  S.  Coaat  and  Geodetic 
CommiMion.  Survey. 

In  connection  with  Gulf  level,  brief  discusniou.    Report    do 

by  Asaifltaat  Schott.  I 

Kew  Oneana  to  Oreenville,  Miss. :  i 

Re^rt  on  observatioDn,  by  Aasistant  Schott,  with  tabula- 
tion  of  reanlts  and  deacriptiona  of  B.  M's. 
Greenville  to  Wilkeraon's  Landing,  opposite  Arkansaa  City : 
Res^    ts  and  descriptions  of  P.B.M's  by  AtMistiuit  J.  B. 
Johnson.    Reprinted  from  Report  of  Chief  of  Engineers,  ! 
1883,  J).  2182.  I 

Arlcansas  City  to  Little  Rock :  I 

Repoit  on  observations,  by  Assistant  Schott.  with  tabula-  < do 

tion  of  results  and  descriptions  of  P.  B.  M's.  j 

St.  Paul,  Minn.,  to  Savanna,  III. : 

Report  on  floid  work,  by  Assistant  Ferguson '  Chief  of  Engineers 

Report  on  office  reduction,  by  Assistant  Ferguson ' do 

TaDulat«d  results di> 

Descriptions  and  elevations  of  P.  B.  M's do 

Duluth,  Minn.,  to  St.  Paul :  I 

Report  on  field  work  and  reduction,  by  Assistant  Paige do 

Tabulated  results do 

Description  and  elevation  of  P.  B.  M's do 

Vow  Orleans  to  Head  of  Passes : 

Report  by  Assistant  Morrow,  and  tiible  showing  number  )  ._ 

oTP.B.  M's  established.  5 ^ 

Report  on  field  work  and  reduction,  by  Assistant  Paige do 

Tabulation  of  results , do 

Descriptions  and  elevations  of  P.  B.  M's do 

Head  of  Passes  to  end  of  Jetties : 

Report  on  work,  Assistant  Ockerson do 

Results  tabulated do 

P.  B.M's,  descriptions  and  elevations do 

St.  Louis  to  Kansas  City : 

Table  of  discrepancfes  between  Missouri  River  and  T.  S.  ! do 

Coast  and  GcMMletie  Survey .  j 

Tasoo  River  survey : 

Kleinston,  Miss.,  1o  Louisville,  New  Orleans  and  Texas 
Railway  Bridge—  ; 

ReportbyCapt.J.H.Willard do 

Descriptions  and  elevations  of  P.  B.  M's ' do 

Louisville,  New  Orleans  and  Texas  Railway  Bridge  to 
Yazoo  City  and  Greenville.  Miss.— 

Report  on  work  by  CapU  J.  H.  Willard do 

Taonlated  results ' do 

Description  of  P.  B.  M's do 

Red  River  survey : 

Descriptions  and  elevations  of  P.  B.  M's,  by  Captain  Willard do 

Instructions  for  field  work.  Assistant  Oc&erson do 

Mobile.  Ala.,  to  Okolona,  Miss ,  U.  S.Coast  and  Geodetic 

I      Survey. 

Tabulation  of  results do 

Description  of  P.  B.  M's do 

Okolona,  Miss.,  to  Odin,  III do 

TabuUtion  of  results do 

Description  of  P.  B.  Ms I do 

Corinth ,  Miss. ,  to  Memphis,  Tenn ' do 

Tabulation  of  results do 

Description  of  P.  B.M's do 

.  Sketch  showing  line  of  precise  levels :  New  Orleans  to  Biloxi,    do 

Biloxi  to  Mobile,  Mobile  to  Odin,  Odin  to  St.  Louis,  Corinth 
to  Memphis. 

ORDINART  LEVBLS. 

(See  also  Topographical  surveys.) 

Discrepancies  between  right  and  left  bank,  and  precise  and  ordi- 
nary, Elkins  Landiuic  to  Cairo  and  Grand  Tower  to  Alton.      | 

Ordinary  with  table  of  discrepanries  between  right  and  left   do 1892 

banks,  Alton  to  Hannibal.  I  ,  | 

Cairo  to  Donaldson ville,  survey  to  locate  old  B.  M's,  report  of  do '  1892 

Assistant  Morrow.  i  i 

St.  Paul  to  mouth  of  the  Missouri,  description  of  B.  M's,  Mi^or  i do '  1803 

Mackenzie.  I 

Hannibal  to  Montrose,  Iowa,  tables  of  discrepancies  with  pre-  ' do 1893 

cise  levels,  and  at  river  crossings. 
Montrose,  Iowa,  to  Keithsbnrg,  111. : 

Tables  of  discrepancies  between  ordinary  and  precise,  and    do 1894 

right  and  left  bank  levels.                                                      i 
Descriptions  and  elevation  of  B.  M's | do 1894 


1892 

]« 

1892      Ifi 

1804      141 

18»4      141 

1894      141 

1893      19! 

1891      34- 

1888        4 

1882       4 

1888       4& 

1892        K 

1892 

\i 

1892 

li 

18»> 

2( 

1892 

2( 

1892 

25 

1802 

1( 

Cliief  of  Engineers :  1890 
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,rear.  Page. 


OROmABY  LEVELS— COntlDUMl. 


DoBaldMBTJlletoHeadof  PaMM:  !  '  ! 

Rflportonirork,byAs8istaot  A.  T.  Morrow Chief  of  EDgineen !  18M  ' 

Description  and  elevations  of  stone-line  B.  M's t ^^ 1>^ 

Discrepancies  between  right  and  left  bank,  and  precise   du ,  1894 

snd  ordinary  levels. 

Instmctions  for  field  work,  Assistant  Ockeraon 


TOPOGRAPHICAL  8URVETS. 

Report  on  work : 

Chester  to  Alton,  111.,  Assistant  Winchell. 


Alton,  III.,  to  Hannibal.  Mo.,  Assistont  Maltby 

Hannibal,  Mo.,  to  Montrose,  Iowa,  Assistsnt  Morrow. . .... 

Montrose,  Iowa,  to  Keithsborg,  111..  Assistant  Morrow — 

Head  of  Passes  to  Bonaldsonville,  La.,  Assistant  Morrow 

Instruetions  for  field  work.  Assistant  Ockerson. 


2802 

2708 
2785 


do 1891       3483 


Condition  of  survey  marks,  Cairo  to  DonaldsonviUe • du  . 

8URVBT8,  mSCELLANBOUS. 


Chief  of  Engineers. , 

...do...... 

du 

do 

do 

do 


Chief  of  Engineers. 


Cairo  to  New  Orleans,  report  on  reconnaissance,  with  25  plates, 

Major  Sater.                                                                                  i 
Hesdwaters  of  the  Mississippi  River,  Major  Farquhar do 

Pokegema  Falla  to  Falls  St.  Anthony ■ do 

Falla  St.  Anthony  to  St.  Lonia...^ do 

Lake  Borgne  outlet,  report  to  Levee  Board,  by  C.  G.  Forshey do 

Snrvi^ys  of  Mississippi  River :  Study  of  early  maps  from  Cairo  ! do 

tu  tinlf,  by  Captain  Palfrey. 

RB8I7RVXT8  TO  ASCBRTAIH  CHAlVaKS  IN  BANK  LINES.  i 

(See  also  Caving  Banks.)  | 

To  determine  changes  at  Caulks  Point,  Greenville  Bends,  and     Chief  of  Engineera . 
Lake  Providence  Reach. 


1890 
1892 
1893 
1894 
1894 

1891 
1802 


1875. 

I»t.2 
875. 
pL2 
1875, 

!  r^-2 

1875. 
;pt.2 
'  1875. 
ipt.l 
'  1893 


318! 
.1105 
3600 
2798 
\27«7 
>28()0 
3481 
3109 


496 
434 

442 
454 

622 
3703 


I 


ity  of  Katches. 
!7hanges 

Caving  banks  and  condition  of  survey  marks,  Cairo  to  Donald-    do  . 


, isistant  H.  S.  Douflas. 

Changes  in  banks,  etc.,  study  of  eany  maps,  Cairo  to  ('ulf,    do  . 


Report  upon  survey  to  determine  changes  and  caving  in  vicin-  : do  . 

T  Natchez.  Assistant  H.  S.  Douglas. 
I.,  study  of  < 
\tny. 

■ey  n         . 
BOBville,  Assistamts  Ockerson  and  Morrow,  with  plate. 

B0RIK08.  I 

Lake  Borgne  outlet  vicinity,  Levee  Board '  Chief  of  Engineers. 

.do 


1890 
1891 
1893 
1892 


I 


Lake  Borgne  outlet,  report  by  Professor  Forshey,  Levee  Boanl, 

1674. 
Missouri  Valley,  report  and  results  Missouri  River  Commission do 

Hemphis.  Tenn.,  vicinity  of,  October,189!,  report  and  map... do 

XewOrleana,  La.,  vicinity  of,  1892 do 

Vaioo  River,  near  mouth : 

Report  by  Assistant  H.  M.  Marshsll do 

Tablea  and  plate do 

CAVINO  BAITXS. 

(See  also  Resnrveys.) 

Annual  rate  of  caving.  Levee  Board '  Chief  of  Engineers. 

Loaisiana  tables  of  annual  caving,  1866-1874,  Levee  Board do 

Lakes  St  Joseph,  Bruin,  and  St.  John ' do 

..do 


1875. 
lit.l 
1875, ; 
I  pt.l  I 
1890 

1893  , 

1893  I 

1894 
1894 


3720 
3703 
3109 

545 

622 

3376 
<3721 
>3730 


1503 
1493 


At  Greenville,  Miss 

Do 

Third  district,  summary,  by  Assistant  Richards 

Giles  Bend,  near  Natchez, Miss.,  threatened  cnt-olf 

Cairo  to  DonaldsonviUe: 

Report  by  Assistants  Ockerson  and  Morrow,  with  plato 
Table 


.do. 
-do. 
.do. 

.do. 
.do. 


1875, 

548 

pt.l 

1875, 

606 

r^ 

3311 

1800 

S3243 
^3285 

1891 

3638 

1891 

3660 

1891 

8720 

1892 

^3109 
>8110 

1892 

3112 
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CAVING  BANKS— continued.  i 

Greenville  and  Lake  Providence  reaches :  Chief  of  Engineera 18M  I   ttSS 

WalnutiiMd.  Ark.,  threatened  cutoff  into  St.  Fraucia  River,  I do 18M  ,    1561 

report  by  Col.  C.  R.  Suter.  j 


CHANNEL  DBPTH8,  CHANOBS  IN  RIVEB  BED,  BARS,  EBOUfBN,  KTC. 

Channel  depths,  St.  Paul  to  mouth  of  the  Misaouri  River, 

Mi^or  Mackenzie. 
St.  Louis  to  Cairo.  1864-1872,  average  of  52  days  a  year  when 

ihe  depth  was  less  than  6  feet ;  lU  localities  less  than  5  feet, 

Low  Water  Board  report. 


Chief  of  Engineent 18M 


do. 


Channel  depths,  tables,  St.  Louis  to  Cairo,  1889-1803 ' do  . 


First  and  second  districts. 


Plum  Poiut  Reach. 


.do. 


Third  diatrict ' do. 


Lake  Providence  Reach 

Passes  through  the  jetties,  1875- 18M 

Changes  in  channel,  Illinois  River  to  Ohio  River,  reiwrt  Col.    . 

J.  H.  Simpson.  , ' 

Changes  in  bed,  alleged  elevation  produced  by  ieveea,  Levee   . 

Board.  | 

Changes  in  bed  near  Head  of  Passes,  report  by  Assistant  i. 

Ockerson.  < 

Changes  at  South  Pass,  reports  on  surveys  by  Assistant  I 
Donovan,  with  tables  of  depths,  widths,  etc.  V' 

Changes  below  crevasses,  Morganzu,  Bonnet  Carre,  CubitU  ' . 

Gap.  and  the  Atchafalaya  River,  paper  by  Captain  Powell.  : 
Changes  in  revetments,  tliird  district,  report  on,  bv  Assistant   . 

A.  Rider.  *  I 

Banks,  report  upon  relation  between  mean  hank  height  and  * . 

mean  high  water,  Cairo  to  Baton  Rouge,  by  Captain  Powell  | 

and  Assistant  Clark. 
Bars,  discussion  of,  report  by  Major  Suter I. 


.do. 

.do. 
.do. 

.do. 

.do. 


Bars,  obstructive  to  navigation  Mississippi  River,  Cairo  to  the 

Gulf,  report  by  Migor  Suter,  25  pis. 
Cut-offs,  effects  of,  considered  undesirable.  Levee  Board 

Cutoffs,  formation  of,  report  by  Mi^or  Siiter 


Regimen  elements  of  the  Mississippi  River,  bank  full  and 
medium  stages,  Cairo  to  the  Gulf,  report  by  Assistant  L.  C. 
Jones. 

Regimen  changes  in  cross  sections  P.  P. ;  paper  by  Mi^or  Suter 
and  Assistant  J.  A.  Seddon  on  velocity  of  flood  travel,  7  pis. 

Regimen,  banks,  widths,  and  other  regimen  elements,  at  Lake 
Providence,  report,  with  tables  and  plates,  by  Captain  Town- 
send. 

Red,  Atchafalaya,  and  Old  rivers,  reports  on 


Historical  review - 


CrRKENT  AND  SEDIMENT  OBSERVATIONS. 


to 


Current  velocities  in  Plum  Point  Reach 

Current  volocitles  under  ice  at  Crow  Wing,  ratio  of 

mid  depth  velocity.  M%jor  Jones. 

Current  and  sediment  in  Old  River 

Sediment,  transportation  of,  discussed,  re]x>rt  of  Col.  J.  H. 

Simpson. 
Sediment,  report  on  apparatus  and  methods  used  in  obtaining 

samples  in  1879  oo  tne  Mississippi,  ArkansaH,  and  Missouri, 

illustrated. 

Sediment  in  Red  River,  various  localities  and  outlet,  table 

Sediment  observations  at  the  Passes,  187»-1893,  table 


do. 
.do. 
.do. 
-do:. 

do. 
.do. 

do. 
.do. 
.do. 

.do. 
.do. 

.do., 
.do. 


Chief  of  Engineers . 
do 


do.... 
do.... 


.do. 


do. 
.do. 


.    1879 

I 

'  1 1800 
1891 

.71892 
(1893 
lUWi 
(1892 

.<1893 
(1894 

S1890 
1891 
1894 
1^1883 
•.>1894 
U890 
•^1892 
.  1894 
.'  1875, 
pt.2 
.  1875. 
I  pt.l 
.'  1891  I 

'(1892  ' 

><1893 

(1894 

1891 

1894 

18  0 


1875, 

?875. 
pt.2 
1875. 
pt.l 
1875, 
pt,2 
1890 


1882 

1893 

[1890 
1 1891 
|189S 
1894 
1882 


il8B0 
1891 
1890 

1892 
1875. 

1887 


5i8n 

;{l894 
I  1894 
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Subject. 


OAUGBS  AND  RIVBR  STAGES. 

(See  also  High  and  low  water  marks,  and  Slopes.) 


do. 


Hrdrograpba  of  flootl  i>eriodH,  Cairo  to  Carrollton,  1858,  I860, 

1874  Xevee  Board. 
Ridings,  Mississippi  Itiver  asd   tribatariea,   December  to 

JoDOt  1873-74,  tables,   Levee  Board;  al»o  1  plate  opposite 

page  676.  * 

Readings  below  Aed  RWer  Landing,  effect  of  crsvasaes  iu 

dood  of  1890;  paper  by  Colonel  Snter.  15  pis. 
Investigation  of  discbarge  measurements  and  "changes  of 

]tlsne.  '  Colonel  Sater  and  Assistant  Seddon.  k 

^oteou  the  above  by  General  Comstock do 

Telocity  of  flood  travel  on  the  Lower  Mississippi   River,  a/!  , 

paper  by  Colonel  Sater  and  Assistant  Seddon,  ?  pis.  \ "" 


Report. 


Chief  of  Engineers. 


Year.'IHige. 


1875.' 
pt.l  ' 
1875 


do. 


...do. 


Grafton  and  Grays  Point,  tabulated  readings . 


I 


1891 
1891 


676 
630 


1893 
1892 


.do 


V 


1890 


sl891 
0892 
1)1893 
>1894 

do i  18KI 

do I  1893 


Miuissippi  River  Commission  gauges,  location  and  deacrip- 1 

tions,  reports  by  Assistant  Ockenion.  ! 

Highest  and  lowest  readings,  1892.  Mississippi  and  tributaries 
Highest  and  lowest  readings  Mississippi  River,  Cairo  to  Head 

of  Passes;  also  mean  highest  and  mean  lowest  stages,  18?2- 

1893,  tables. 
Mean  number  of  days  per  annum,  1872-1892,  during  which  the  j. . . .  du  . 

stafo  of  Mississippi  at  stations  below  Cairo  was  included 

within  given  limits.  I 

Mississippi  Bivei  and  tribntarles  (except  Missouri),  table  com-    do '  1804 

KLfing  extreme  readings  of  1803  with  prevlooa  highest  and  • 
west  readings  since  1872.  I 

Table  of  readings  of  high  waters  of  1893,  first  and  second  dis- do  . 

tricts,  compared  with  previous  hiahest,  Captain  Roeasler.      | 

Extreme  low  waters,  Cairo  to  Vicksunrg,  1872-1802,  tabic do  . 

Beadinga:  ■  I 

Caiioand  Helena  compared,  tables do    '  1804 

Cairo.  Helena,  Month  of  White  and  Vickburg  compared,  ' do 1804 

table.  ' 

Relatione,  third  district  and  above,  1872-1893,  a  letter  by    do 1804 

Captain  Townsend,  4  tables  and  1  pi.  I 

Third  district.  1800.  tabulation  with  high- water  marks do 1800 

Fonrth  district: 

Vicinity  Ames  crevasse.  1891 do 1891 

Table  of  highest  for  1800  and  1891 do 1891 

Table  of  lowest  for  1889-1801 i do 1891 

Table  of  highest  and  lowest,  1880-00.  1890-01,  1801-02.  , do 1802 

Table  of  highest,  1800.  18J»1, 1802,  and  1893 • do 1894 

Maximum,  1882, 1800-1804,  on  the  Lower  Missiaaippi  River ;    do 1804 

also  at  Little  Rock  and  Clarendon. 

1800 


S  3417 
\  8424 

3564 
2005 
2907 
1970 
2100 
1727 
3654 
2768 
3661 


1803   3663 


2804 


1803  3725 

1804  2071 


Mississippi  River  and  tributaries,  report  by  Captain  Willard.) 
including  histor\'  and  inspection  data,  with  coraparativeS 
Ubles  offlood  heights.  ' 


do. 


Mississippi  River,  table  giving  location  and  by  whom  main-    do  . 

tained. 
Selfreglstering  gange  at  Port  Eads,  Southwest  Pass,  mean  of 

high  and  low   readings  for   16  lunations.  Sept.  8,  1861- 

Kov.7,1882,  also  compared  with  Blloxi,  Miss.,  with  diagram, 

AMisiant  Ockerson. 


1801 
1802 

1803 

180i 
1804 


52072 

(2074 

2073 

'    2067 

'    32U 

3713 
3683 
3684 
3247 
:M14 
2028 

\  1871 
(   1908 

2014 
I  1663 
5  2057 
(  2064 
I  1523 

2793 


Missouri  River,  Missouri  River  Commission. 


1804  ;    2704 


do. 
do . 
do. 
.do. 


.do. 


Corrections  te  published  records,  1872-1880 

Study  of  data.  Assistant  Seddon,  pi 

Bulletin  frames  on  Mississippi  River,  pi..  Assistant  Ockerson. 
Bulletin  frames  on  Missouri  River,  Missouri  River  CommiH- 

•ion,  pi. 
Bulletin  board  at  Vicksburg,  pi 

Siphon  tide  gauge  for  open  sea  coast,  H.L.Marinden f  ^^u^r^llSui^^^^^^^^^ 

Stages  of  the  Mississippi  River  from  Cairo  to  Carrollton.  to  ' 
Dec.  31, 1888,  Mississippi  River  Commission  pamphlet,  1887 
and  1893. 

Stages  of  the  Mississippi  River  above  Cairo  and  of  its  princi- 
pal tributaries,  except  the  Missouri,  to  Dec.  31. 1886,  Missis- 
•ippi  River  Commission  pamphlet,  1889  and  1802. 


[1801 
J 1802 
|1l803 

I  1804 

1891 

1  1803  I 

i  1803  : 

I  1803  ' 
^880 


1    3810 

3271 

4221 

I    3108 

3110 

I    3827 

j    3635 

!    4221 

2058 
I  143 
\    146 


'  \  h 
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ClAUQES  AND  RIVER  BTAnKS— COTltiDUcd. 

stages  of  thoMiiMJ8Bippt  River  aod  of  its  principal  tributaries, 

except  the  Missouri,  1887  to  1893.  iDclusive,  Mississippi 

River  Commission  annual  pamphlets. 
StAges  of  the  Mississippi  River  and  of  its  principal  tributaries 

for  1894.  Mississippi  River  Commission  pamphlet,  1895. 
Stages  of  the  Mississippi  River  and  of  itsprinoipal  tributaries, 

except  the  Ohio.  1860  to  1889,  inclusive.  U.  S.  Weather  Bureau 

pamphlet,  1891. 
Stages  of  the  principal  rivers  of  the  United  States  for  1890, 

l&l,  1892,  U.  S.  Weather  Bnreau  uamphlet,  1893. 
Stages  of  the  Ohio  Kiver  and  its  principal  tributaries,  1858  to 

im,  U.  S.  Weather  Bureau  pamphlet,  1890. 
Stages  of  the  Missouri  River  from  St.  Charles,  Mo.,  to  Fort 

yierre,  S.  Dak..  1872  to  1885. inclusive, Missouri  River  Com- 
mission pamphlet,  1886. 
Staices  of  the  Missouri  Rirer  from  St.  Charles,  Mo.,  to  Sioux 

City,  Iowa.  1886  to  1889,  inclusive,  Missouri  River  Commission 

pamphlet,  1890. 

OROLOQT. 

(See  Borings.) 

HIGH  AND  LOW  WATER  MARK  ELEVATIONS  AND  FIXX>D8. 

(See  also  Ganges,  etc.) 

High  waters,  table  of,  St.  Louis  to  Fort  St.  PbUip,  1828  to  1874, 

Levee  lioard. 
Flood  heights,  1858  to;i674,  discussion  and  tables,  Levee  Board . . 

Flood  heights,  tributaries,  Mississippi  River,  various  years.  ' 
compared  and  described,  report  of  Commissioner  Henry  L. 
Abbot  to  J>eveo  Board. 

Floods,  losses  by  1868. 1871 .  1874. 1881-1883,  the  Mississippi  and 
its  forty-four  navigable  tributaries,  with  3  pis.,  by  Alex.  D.  < 
Anderson.  Washington,  p.  27.  I 

Flood  of  1890,  Capt.  D.  C.  Kingman 

Flood  of  1890,  depression  of  flood  line.  Captain  Powell 

Flood  of  1893  compared  with  previous  highest.  Captain  Willard.  i 

Flood  heights,  suggestions  for  relief  of  Lower  Mississippi 
from  excossi ve.  Colonel  Suter.  Mississippi  R! ver  Commission  ; 
pamphlet,  1894-95  (to  be  printed  in  Annual  Report,  1895.)         | 

Flood  heights,  inll  nence  of  basins  on  Mississippi  River,  Captain 
Townsend,  Mississippi  River  Commission  pamphlet,  1895  (to 
be  printed  in  Annual  Keport,  1895). 

Flooa  heights,  I>ower  Mississippi  River,  restricting  of.  Captain 
Millis,  Mississippi  River  Commission  pamphlet,  1894. 

High  waters,  relative  heights  of,  and  levees  and  ground,  Com- 
merce, Mo.,  to  Louisiana  line,  Leveo  Board,  a  paper  by  Com-  ^ 
raissioner  J.  K.  Sickels.  ' 

Relation  between  mean  bank  height  and  mean  high  water,  ^ 
Captain  Powell  and  Assistant  Clark.  s 

High  and  low  waters,  1842-1883;  also  views  of  Jas.  B.  Miles, 
Senate  Report  No.  36,  Forty -eighth  Congress,  first  session, 
p.  49.  Jan.,  1884. 

High  water,  flood  of  1890,  first  and  second  districts,  table  of  com- 

fmrison  with  previous  highest, 
gh  waters,  Hood  of  1893,  first  and  second  districts,  table  of 
comparison  Mith  previous  highest. 
High  watermarks,  first  and  second  districts,  1882  and  1890,  table. 
High  waters  of  1882  1888,  and  1890,  third  district,  compared. . . . 

Higb-water  marks  of  1890  and  1891,  Cairo  to  Carrollton 


Chief  of  Engineers 1875, 

ptl 
do 1875, 


do. 


1  Pt.  1 


.do. 
.do. 
do. 


1875, 
ptl 


634 


1880  mi 
1891  346S 
1893      20U 


Chief  of  Engineers. 
.....do 


1875,       6M 
ptl.  I 


I 


Chief  of  Engineers. 


High  and  low  waters.  Mississippi  River  and  principal  tribu- 
taries, except  the  Missouri;  from  the  earliest  authenticated 
records,  referred  to  the  gauges  of  1891 . 

High-water  marks,  Alton  to  Hannibal,  1844  to  1888,  table, 
Assistant  Maltbv. 

Low  waters  of  1891,  surpassing  former  records,  table 

High-water  marks  on  Red  River  in  Arkansas  and  Louisiana, 
1849  to  1892,  table. 

High  and  low  water  elevations  between  St  Paul  and  mouth  of 
Missouri  River,  table,  Ms^ior  Mackenzie. 

High-water  marks,  1851  to  1802.  between  Hannibal  and 
fLeokuk.  descriptions  and  elevations. 

High-water  marks,  1851  to  1892,  Montrose  to  Keithsburg 

High-water  marks,  Yicksburg  to  Red  River  Landing.  1890- 
1893.  table. 

High  water  marks,  1862  to  1893,  Donaldson vi He  to  Head  of 
Passes. 

High  and  low  water  at  the  Passes,  1879-1893,  table 


ao 1 

do 

do 

do 1 

do i 

1 

tlo 

do 

do 

do 1 

1 

do ' 

do 

do 

do 

1890  ;  3216 
1883  3735 

1891  '  3615 
1890'  3287 


3547 
3551 
1891  '3555 


1«»1  1^51 


3106 

3144 
1978 

2236 

3603 

2756 
1894.  3018 

1894     2787 

1894,   1346 


1892 


1892 
1883 


1893 
1894 
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SufilJeGt. 


H<^port, 


fio  . 


iiTDRrjiirfAriir. 

lImo  Tt»pujp^|ii.uciil  Biirv^eyaJ 

iiraiTRUMEsrrs. 

nmtiis  r 

ape (4  itntl  nifltbtfctH  rif  tisitig,  1i^  AMlnlftlitj 

(irHtnn&nd  itit'tliiidji^  UH«d  nd  1b«  Had  lU^t-r 

It  M.  M.  MamJiAlU  i 

jfl;,  3iHJ  (et'i  luug,  table  of  c^orrocttoiiii  fcir ilti  * 

levoli*  Now.  1,  X  Miicl  4  uml  !br  l^vul  tubni  L-„.iJo  * 
!]iorr  by  AMflLnlJiiit  Ferii<tiivmr 

levol  "Nm,  2,  Till!  Ko.  1*,  iintl  ruila  Xmi.  U  |_*.-cJit  , 
tsdistnnl  Pidgin 

tevelw  Kw8.  laml  2;  aJsH  IcTid  n^l«... 
\o9,  2  And  5;  ItvH  viaK  "Fniitk  " 

elH  Xoft.  1  aad  2»  ftn*J  IrA'el  r*td*  II  aod  IV,    dti 


CliJef  tif  Ett||;lii«ira.».., 


ii[ieNri*Js  biibblfiKa.  4;  r*»ili  XVIU  «itd    .....dfi  .*... ...-,... 

io4h  iifnttt  tig  Anil  imirij;  ftUSt,  Pai^L.......  ..«,,(Id 

ite  y  ri'etilta  or  ftiltictirm  uf  rutiu^A  fttpz 


-do. 
du. 
.do- 


Vwlr.  Pagfi. 


18S0 

1893 


H 


18M 
ISM 


*do. 


de- 


.,,,.fta . 


.dtt- 
.do. 

do- 

.do. 
.do 


u'-ier,  UiAkpU-KJUibie;  descrlpUon,  vriiU 
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1405 
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Subject. 


MAPS — continaed. 

Preliminary  map  of  the  MiMiaslppi  River,  month  of  the  Ohio 
to  Head  of  the  Passes,  scale  1  inch  to  1  mile,  in  32  sheets 
and  8  index  sheets  and  table  of  distances :  map  of  the  Missis- 
sippi Rirer  above  Cairo,  scale  1  inch  to  1  mile  (published  to 
Ketthsbnrg.  111.,  18  sheets). 

Charts  of  the  Mississippi  River,  Cairo  to  Donaldsonville,  scale 
1 :  20,000, 6?  sheets  and  2  index  sheets.  XTo  be  continued  to 
Head  of  Passes  in  14  sheets.) 

Charts  of  the  Mississippi  River  above  Cairo,  scale  1:20.000 
(published  to  Keithsburg,  111.,  43  sheeU). 

NAVIGATION. 

Routes,  head  waters  to  St.  I^nis,  and  Cairo  to  New  Orleans 

Routes  connecting  Mississippi  River  at  New  Orleans  and  other 
ports. 


Extent  of  navigation  on  Mississippi  River  nnd  tributaries, 
16,090  miles. 


Canals,  map  showing  existing  and  proposal,  connected  with 
Mississippi  River. 


Report. 


Year.  Page. 


Chief  of  Engineers 

The  Mississippi  and  its 
forty-four  navicable 
tributaries,  with  fpls., 
by  Alex  .D.  Anderson, 
Washington.  1890.  2 
mans,  opp.  p.  34. 

The  Mississippi  and  its 
forty -four  navigable 
tributaries,  with  3  pis., 
by  Alex  D.  Anderson, 
Washington. 

The  Mississippi  and  Its 
forty-four  navigable 
tributaries,  with  3  pis., 
by  Alex.  D.Auderson, 
Washington,  1>.  C, 
opp.  page  5. 


1875,  ^  a 
pt.2  \    4» 


I8M 


Boats,  with  dimensions,  arriving  at  St.  Louis,  tables.  Migor?    Q]^\^jf  of  Knirineers 

Miller.                                                                                          Si 
Boats,  with  dimensions,  navigating  the  I*ppt*r  MisMissippi  : do 

during  the  years  1689  and  1890,  tables.  | 

BoatH,  with  dimensions,  plying  on  Mississippi  and  Missouri^!          «,. 
rivers,  tables.  C "" 


Rooks  dangerous  to  navigation  between  St.  Louis  and  St.  Paul, 

list  of. 
Nonronnali  Rock,  resun-ey  of 

Wrecks  between  St.  Louis  and  St  Paul,  lint  of,  1840-1891 


■\- 


-do. 
.  -do  . 
..do. 


(1880 

am 

(1892 

J  1890 

,1890 

1891 

.0892 

1893 

llSM 
!il892 
'!>1894 
J  1892 

SI892 
-)I894 


W 
210 
173 

aoc 

337 
373 

3a 

393 
311 
17« 
163 
291 
17« 
163 


Outlets: 


OUTLETS  AND  LBVKR8. 


1 


Report  on  plans  of.  for  relief  of  Lower  Mississippi  River,  no 
relief  to  be  expected  from  artiticial,  U.  S.  Levee  Com- 
mission. 

Plan  of,  for  relief  of  Lower  Mississippi  River,  not  re<oni- 
mended  lij*  l*.  S.  Leveo  Commission. 

Arguments  against,  as  a  plan  of  river  improvement 


Chief  of  Engineers 1875 


Views  of  Judge  Taylor  and  others,  expressed  before  (Vm- 
gressional  committee,  Mr.  liurrows,  chairman. 


Lake  Borgne— 

Captain  Cowdon*s  statement  before  select  committee, 
U.  S.  Senate,  (reneral  Logan,  chairman. 


Captain  Cowdon's  statement  before  House  select  com- 
'nittee,  Mr.  J.  C.  Burrows,  chairman. 


Hearings  before  Senate  Comniittt^  on  Commerce,  tes- 
timony of  Oeneral  (Jomstock,  Colonel  Suter,  Captain 
Cow  don,  and  others. 


...do 

"  The  Mississippi  River, 
what  It  needs  and  why 
it  needs  it,"  by  Capt^ 
S.  S.  Leach,  Washing 
ton,  1890,  pp.  5-7. 

House  Report  No.  3508. 
Fifty  first  Congress. 
Ht>cond  session  (to  ac 
company  H.  li.  12168)^ 
Jan.,  1^1. 

Senate  Report  Xo.  36^ 
Forty -eighth     C  o  n  - 

gritss,  first  session,  p. 
);Jan..  1884;  map  104. 

House  Report  Ko.  1985, 
Forty -seventh  Con- 
gress, second  Heasion, 
p.  291;  map  308;  Feb., 
1883. 

IT.  S.  Senate  Committee 
on  Commerce,  hear 
ings  in  relation  toim- 
urovements  of  the 
Mississippi  River; 
May,  1880. 


1875, 
pt.l  I 
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Subject. 


T8  AND  LEVBBS— continned. 


ontiDiie<]. 

bte  Select  CommitteA  od  MiasisBippi  River 

ente,  General  Logan,  chainnan. 


t  heights  on  the  Lower  MiBaisaippi  River, 
Captain  MiUin.  Miaaiasippi  River  Com- 
ilet.  1894. 

iport  of  House  Select  Committee,  recom- 
unorit}'  of  the  committee,  J.  C.  Burrows, 


•undiogH  near,  1840  to  1874.  Levee  Board... 
uension  of,  and  discharge.  Levee  Board — 
Captain  Kingman  on  effect  of,  on  the  river 


nsions  uf,  and  history,  Levei)  Boanl. 
bie  of  1864  to  1874,  Levee  Board 


Mper  by  Colonel  Snter 

1^,  report  on 

1892.Ubleof. 

1893,  table  gi\'ing  location  and  dates  of 
losing. 

surveys  in  vicinity  of,  with  tables  of 
MM,  12  pis.* 
>f  the  river,  Assistant  Ockerson 


I;  leveo  construction  on  Lover  Mississippi 
ionel  Suter,  Missisaipjpi  River  Commission 
-95.     (To  be  printed  in  Annual  Report, 

kvor  of,  on  Mississippi  River,  with  propor- 
length  of  line  in  recent  floods. 


manent  system  below  Cairo,  Low  Water 

it  and  yardage.  Levee  Board 

nission,  Levee  Board 


isissippi  River,  report  of  Committee  on 
ovements,  Mr.  Barrows  chairman;  con- 
mbers,  Mhisissippi  River  Commission,  and 


Report. 


Senate  Report  No.  36, 
Forty-eiffhth     C  o  n  - 


cress,   nrst 
Jan.,  I 


,  1884. 


Year. 


House  Report  No.  1985. 
Forty  •  seventh  Con  • 
cress,  second  session, 
Feb.  1883. 


Chief  of  Engineers. 
....do 


U.  S.  Senate  Committee 
on  Commerce,  hear- 
ings in  relation  toiro- 
provementof  the  Mis- 
sissippi River,  May, 
1890. 

Chief  of  Engineers 


1875, 
pt.l. 
1875, 
pt.l. 


.do. 


-do. 

.do  . 

do. 

do. 
.do  . 

.do. 

.do. 


1875, 
pt.l. 
1875, 
pt.l. 

1891 

1892 
1890 
1892 
1894 

1894 

1891 


Page. 


541 
543 


542 

601 

3684 
3713 
2905 
3338 
3237 
3015 

3064 

3473 


' '  The  Mississippi  River. 
What  it  Needs  and 
Why  it  Needs  it,"  bv 
Capt.  S.  S.  Leacli, 
Washington,  1890, 
pp.  7-12. 

Chief  of  Engineers 


.do. 
.do. 


House  Report  No.  8508 
Fifty-first  Congress, 
second  session,  (to  ac- 
company H.  R.  12163), 
Jan.,  1891. 


alee  Borgne  Outlet,  Levee  Board Chief  of  Engineers 


na.  preservation,  location,  etc..  Levee  Board  do  . 

,  Arkansas,  Levee  Board : do  . 


Levee  Board. 


Bvee  Board 

r  Misaiasippi  River  Commission  upon.  No- 
K). 

I  of  levees,  high  waters,  and  ground,  from 

0.,  to  the  Louisiana  line,   Levee  Boanl, 

loner  •T.E.SickelH. 

into  Mississippi  River  in  Louisiana,  186G- 

kard. 


do. 
.do. 


House  Report  No.  3598, 
Filty- first  Congress, 
second  session. 

Chiof.o*'  Engineers 


.do . 


1879 

1775, 
pt.1. 
1875, 
pt,l. 


1875, 
ptl. 
1875, 
pt.l. 
1875, 
pt.l. 
1875, 
pt.L 
1875, 
pt.l. 


1015 
561 


548 


627 
552 
588 
596 
599 


1875, 
pt.l. 

1875, 
pt.l.i 


664 


012 


m 


mi 
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Subject. 


OUTLBTS  AND  LEVEES— CODt in Uecl. 

LeTee«— Contioued. 

Views  of  General  Comntock  and  others  on,  regarded  a«  an 
adjunct  to  channel  improvement ;  also  data  of  foreign 
rivers. 


Length  and  distribution  of  main  front  levees,  Alton   to  i 
FortJi:  total  length  in  Alluvial  Valley.  1,294  miles.  Cap- 
tain Powell. 

Ames  Bayou  t4)  Louisiana  State  line,  cross  sections  of | 

Profile  of  Arkansas  and  Louisiana  levees,  third  district, 

1880andl890.pl.  11.  I 

Profile  of  Mississippi  levees,  third  district,  1880  and  1890,  ' 

pi.  12-  I 

Levee  profiles  and  high  water  slopes,  1882  and  1890,  third  dis-  ' 

tnct,  pis.  11  and  12,  opp.  3289.  i 

Levees,  third  district,  built  and  enlarged  by  the  United  States 

from  1882  to  May  31, 1894,  tables  giving  location,  cubic  con-  , 

tents,  cost,  etc. 

Report  on  levee  survey,  White  River  front ' 

Report  on  survev  of  a  line  to  connect  Arkansas  River  and  Mis- 
sissippi River  levees. 
Levees,  fonrth  district :  i 

Table  of  length  and  condition ' 

Report  by  Capt.  John  Millia,  with  appended  reports  by 
assistant  engineers  on  high  water  protection,  etc. 


Senate  Committee  on 
Commerce,  hearinga 
in  relation  to  improve- 
ments of  Mississippi 
Rive  r,  Washington, 
1890.  ' 

Chief  of  Engineers 189Q. 


T^ear.  Paj 


.do- 
do. 


..do. 
..do. 
.d.o. 


1890 
1800 


1890 

1890      :; 

1804         3 


.do. 
do. 


PRBCIPITATIOX. 


Rainfkll,  1874.  Mississippi  and  tributary  valleys,  tables.  Levee 
Board;  also  precipitation  charts  of  Si^gnal  Service,  February 
to  May,  1874, 4  pis. 

Rainfall  at  dam  above  St.  Paul,  1885-1893,  tables 


Rainfall, relation  between,  and  reservoir  discharge.    (See  also 
Annual  Reports  of  U.  S.  Signal  Service  and  Weather  Bureau.) 


BBSERVOIRS. 


-do. 
.do. 


do. 


Chief  of  Engii 


1891 
1891 


1892 
1894 


1894 


1875. 

,  ptl. 


9 

31 


3: 

2! 


.do  . 
do. 


Deeme<l  impracticable  for  relief  of  Lower  Mississippi  Valley 
Levee  Board. 

At  head  waters,  report  on  examinations  for  sites,  M%j.  F.  U. 
Farquhar. 

At  head  waters,  report  of  Mississippi  River  Commission  com- 
mittee on,  dated  Nov.  30, 1880,  Mississippi  River  Commission 
pamphlet,  1881. 

At  head  waters  of  Mississippi  River,  report  of  Board  of  Engi- 
neers, May  24, 1887.  i 

At  head  waters  of  Mississippi  River  and  tributaries,  history    do 

and  results  to  1887,  Ms^or  Jones.  | 

At  head  waters,  capacities,  areas,  etc.,  table I do 

Relation  between  rainfall  and  reservoir  discharge,  Mqjor  Jones.; do 

In  valley  of  Rod  River,  report  by  Charles  M .  Faimtleroy  to  the    do 

Levee  Board. 

Infinence  of  the  basins  of  th«i  MiHsissipni  River  on  flood 
heights.  Captain  Townsend,  Mississippi  Kiver  Commission 
pamphlet,  1805  (to  be  printed  iu  Annual  Report,  1895). 


Chief  of  Engineers. 
do 


Chief  of  Engineers. 


8U>PE  OB8EBVATION8. 

(See  also  Gauges  and  high  waters.) 

High  water  of  1882.  revised  table  of  regimen  of  Mississippi 
River,  Cairo  to  the  Gulf.  Assistant  Jones. 

Vicinity  of  Ames  crevasse.    Low  water,  Kaskaskia  to  Alton. . 

Memphis  and  Helena,  1891.  tabulated  results 

Red  Rive  *  Landing,  Simmsport,  NHtchez.  and  Rows  Landing.. 
Columbus,  Fulton,  Helena,  Arkansas  City.  Wilson  Point,  Red 

River  Lauding,  Little  Itock,  and  Alexandria. 

Keitbsburg  to  Alton 

DonaldsonviUe  to  Head  ot  Passes 

Columbus,  New  Madrid.  Helena,  Arkansas  City,  and  WiUon 

Point,  1893,  tabulated  results. 
Passes,  1879-1803,  table ,. 


(;hief  of  Engineers. . 


.do 

do 

do 

.do 


do. 
do. 
do. 

.do. 


1894 


187&. 
pt.L 
1875 


1887  , 


1894 
1894 
1875, 
pt.l. 


IS 

171 
17 
6 


1800 

S1800 

1892 
1802 
1803 

1894 
1894 
1804 

1894 


31! 

311 
37 
31 
31 


27 
27 

28 

13 
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Subject. 

Report. 

Year. 

Page. 

area  of  Mississippi  River  aud  tribuUries. 
iles. 

ffar,  and  com  in  alluvial  basiu  Mississippi 
0,  Levee  Board. 
Mississippi  Aiver  and  tributaries 

The  Mississippi  aud  its 
forty-four    navigable 
tributaries,  with    3 
pis.,  by  Alex.  D.  An- 
derson, Washington. 

Chief  of  Engineers 

The  Mississippi  and  its 
forty  four    navigable 
tributaries,    with  3 
pis.,  by  Alex.  D.  An- 
derson, Washington. 

1800 

1875, 
pt.l. 
1890 

23 

629 
0 

CB  LI8T  TO  OTHER  OFFICIAL  INDEXBH. 

topical  index  to  the  reports  of  the  Chief  of 
the  officers  of  the  Corps  or  Engineers.  U.  8.  A., 
d  surveys,*'  etc.,  in  3  volumes,  published  in 

1886,  compiled  under  direction  of  Colonel 
|or  Raymond,  Corps  of  Engineers. 
L  to  the  professional  papers  contained  in  the 

tr.  S.  Coast  and  Geodetic  Survey  from  1815 
re." 
ev  and  Physical  DaU  in  Annual  ReporU 

U.S.  Coast  and  Gecdetic 
Survey. 

Chief  of  Engiueers 

1891, 
pt.2. 

18M 

377 
3113 
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Appendix  4  J. 


Highest  and  lauresi  gauge  readings  for  each  year,  1891  to  1894,  referred  to  preeeni  gauges, 
Mississippi  River  and  principal  Iributaries, 

[Note.— For  earlier  years,  aee  Report  Chief  of  Engineen  1891,  pp.  3555-3575.] 
MISSISSIPPI  RIYER,  HASTINGS.  MINN.  (883  MILES  ABOVE  CAIRO). 
[U.  S.  Englseer  gauge;  sero,  690.70  feet  above  the  Cairo  datum  plane.] 


Higbeat. 

Lowest. 

Year. 

Day. 

Guige 
reading. 

Day. 

Gaage 
reading. 

Remarka. 

18»1 

1H92 

idoa 

Apr.26 

May  28 

May6 

Feet. 
6.05 

13  1 

14  3 

Nov.  21-22...- 

NOT.  23 

do 

Ftet. 
-0.65 

-1:1' 

-0.,    1 

Prerioas  bigbest,  Apr.  30.  1881,  18  feet; 
previous  lowest ,  Nov.  28-30, 1889.— 0.40 
foot. 

I8M 

May  20-21 

13.0 

Aug.  6 

MISSISSIPPI  RIVER,  WINONA,  MINN.  (785  MILES  ABOVE  CAIRO). 
[XT.  S.  Engineer  gauge;  xero.  660.34  feet  above  the  Cairo  datum  plane.] 


1891. 
18i»2. 
1803. 
Ih84- 


Apr.28 — 
May  26-27. 
May  16.... 
May  21.... 


8.79 

12.1 

12  6 

13.3 

Nov.  2»-27.... 

Nov.  24 

Feb.  12,  Nov.  24 
Aug.  10-11.... 


-0.33    1 

1.1      1 

1.1      1 

0-*    J 

I 

Previous  highest,  June  18,  1880,  16.87 
feet;  previous  lowest,  Dec.  30,  1880, 
— 1.33fe< 


feet. 


MISSISSIPPI  RIVER,  NORTH  McGREGOR,  IOWA  (079  MILES  ABOVE  CAIRO). 
[U.  S.  Engineer  gauge;  zero,  625.45  feet  above  the  Cairo  datum  plane.] 


1891 Apr.28-30 '  13.0  ,  Nov.  28 

Iri02 May31 l  15.2  '  Not.  %\ ' 

1893 t  May  10-11 13.1  I  Nov.  27-28....' 

ia»4 :  May 26 15.3  Aug.  16-17.... 


0.6 
1.1 
0.9 
0.3 


Previous  highest,  May  13. 1888. 20.60  feet ; 
previous  lowest,  Deo.  30, 1889,  0.40  foot. 


MISSISSIPPI  RIVER.  HANNIBAL,  MO.  (322  MILES  ABOVE  CAIRO). 
[Bridge  gauge;  sero,  460.60  feet  above  the  Cairo  datum  plane.] 


1891 

1802 
li$93 
19M 


Apr.23... 
Julys.... 
May  28... 
June  4-6. 


12.25  ;  Dec.  1 1  — L  17 

20.8    I  Dec.21 \  —1.4 

16.8      Bec.8-5 —1.6 

12.1       Dec.31 '  -0.8 

I 


I  Previous  highest.  May  17, 1888, 21.58  feet : 
[     previous  lowest,  Dec.  2-5,  1886.— 0.67 
[     foot:    records    received    from    Msjor 
Mackenzie. 


1801. 
1802. 


MISSISSIPPI  RIVER,  GRAFTON,  ILL.  (220  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureau  gauge;  sero,  424.09  feet  above  the  Cairo  datum  plane.] 


Apr.26. 
May  18.. 


May  12. 


14.93 
25.73 


Feb.  7. 


0.07 


14.3       Aug.  29,  Sept.  4       0.8 


(Previous  highest,  June  25,  1883.  23.33 
feet;  previous  lowest,  Dec.  4, 1886,  Dec. 
28,  1887,  —0.07  foot.  U.  S.  Engineer 
gauge  until  1892. 


MISSISSIPPI  RIVER,  ST.  LOUIS,  MO.  (181  MILES  ABOVE  CAIRO). 
(U.  S.  Engineer  gauge;  sero,  400.23  feet  above  the  Cairo  datum  plane.] 


1891. 

1@93. 
1804. 


23.78  Dec.3... 
35.95  Dec  24.. 
31.60     Dec.  8-9. 

«™jSSJi:: 


! 


2.60  1 1 

0  10  i  i  Predion"  highest.  June  28. 1844. 41.4  feet; 
o!  20    I      Pr«^>0"8  lowest,  Dec.  21,  1863, 0.0  fool. 

i!oo  j 


3722      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

JUgheat  and  lowest  gauge  readings  for  each  gear,  ISOt  to  1894,  etc. — Continued. 
MISSISSIPPI  RIVER,  CHESTER,  ILL.  (108  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureau  gauge;  zero,  361.30  feet  abuve  the  Caizo  datum  plane.] 

LoweBt.  I 

Day. 


Year. 


Highest. 


Day. 


I 


I  Gauge 
roadiiij; 


I 


Feet. 

1891 i  June  11 18.2 

1802 Mav2l 31.2 

1893 1  May4 1      28  4 

1894 Mayl2 '      18.0 


Gauge 
reading.! 


Renmrks. 


Doc.  5-7. 12-13. 
Jan  15 


Feet. 

0.9 

-1.8 


Dec.  31 . 


I 


0. 0     No  record  for  Janoary  or  FebruAr>-,  1 


MISSISSIPPI  RIVEIt,  GRAYS  POINT.  MISSOURI  (45  MILES  ABOVE  CAIRO). 
[MissiMippi  ICiver  CommiHHiou  gauge;  Yjhto,  321.28  feet  above  the  Cairo  datum  plane.] 


1891. 
1892. 
1893. 

1894. 


Apr.  26 23.10  '  Dec.  6 4.75    | 

May  22 !    35. 00  i  Dec.  29-30 1. 8o  i  |  Previous  highest,  June  27-28,  1883, 

Mav4-5 32.50     Jau.l 2.35  ;S     feet;  pre\nous   lowest,   D«:.    31, 

M.yiu ;=«•«•  ^S^c';?!':::::;.:  iSi  I  *"""'• 


MISSISSIPPI  RIVER,  BELMONT.  MO.  (21  MILES  BELOW  CAJRO). 
[Mississippi  River  Commission  gauge;  zero,  286.85  feet  above  the  Cairo  datum  pUne.] 


1881. 
1892. 
1893. 
1894. 


Mar.6-7 '  4>.30 

Apr.  28 i  43.14 

May  8-10 43.80 

Feb.l6 34.15 


?L?i^  vLoi 9  S  '  1  Previous  highest,  Feb.  23-24,  1884.  * 

Sept  5^6 1      i'^\\.     *^^'^    previous  lowest,JaD.  1,1888, 

Nov.'3..!i!!!.'i      0.79  1  J      *^®^- 


MISSISSIPPI  RIVER,  MORRISSONS  LANDING,  MISSOURI  (69  MILES  BELOW  CAIR 
[Mississippi  River  Commission  gauge;  zero,  275.80  feet  above  the  Cairo  datum  plane.] 


1891 Mar.  7^ 

1892 Apr.  29 

1893 MaylO-U 

1894 1..... 

36.40 
37.68 
38.70 

ft^r   Jio i'  ?  1  ]  Previous  highest.  Feb.  24, 1884, 41.50  i 

T««  T«      1      in      \     previous  lowest, Nov.  1 1-14. 1879.  — 

''*°^" *"    !        foot.    Discontinued  Oct.  11. 1893. 

1 

1 

MISSISSIPPI  RIVER,  NEW  MADRID.  MO.  (70  MILES  BELOW  CAIRO). 
[Mirtsisaippi  River  (JommisRion  gauge;  eero,  275.72  feet  above  the  Cairo  datum  plane.] 


1891 

1 1 

1892 

1893 

May  10 

Feb.  16-18 

38.11  '  Jan.  22 

.!      4.12 

•i   '•" 

1894 

29.46     Nov.  2 

1 

MISSISSIPPI  RIVER,  COTTONWOOD  POINT,  MO.  (123  MILES  BELOW  CAIRO). 
[Mississippi  River  Commission  gauge;  zero,  250.62  feet  above  the  Cairo  dataiu  plane.] 


1801. 
1892. 
1893. 
1894. 


Mar.  8 

Apr.  30 

May  12-13. 
Feb.  17-18. 


35.90  j  Nov.  7-8 —0.40 

30.45  I  Oct.  29-^1 1      0.40 

1.10 
-1.45 


36.55  I  Jan.  17 

30.55  1  Nov.  2-7.... 


I 


1  Previous  hishest.  Feb.  28, 1883, 37.85  f 
previous  lowest,  Oct.  24-25, 1889,  — ( 
foot. 


1891. 
1892. 


1894. 


MISSISSIPPI  RIVER,  FULTON,  TENN.  (175  MILES  BELOW  CAIRO). 
[Mississippi  River  Commission  gauge;  zero,  228. 55  feet  above  the  Cairo  datum  plane.] 


I  Mar.  13-14.... 

Apr.  30 

May  15 

Feb.  18-19 


33.90  I  Nov.  7 

84.27     Oct.  30,  Nov. 

34.63     Jan.  2:1 

27.75     Nov.  5-7.-.. 


2.65 

4.72 

4.90 

1.74 

Previous  highest.  Mar.  1.  1882,  36.69 fi 
previous  lowest,  Jan  8, 1888,  l.tt)  f 
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*/  iirtrf  fiHffr»f  fjaHtjr  rrttdiHtfu  for  caih  t^eat',  IS91  fv  1804,  ffiCt^Ccintitiuod, 
[ISSISSIPPI  UIVER.  MEHPHIS,  TBXN.  <^0  MILB?^  BELOW  CAIUO). 
[  H.  S.  BmgiBHPr  guiiic^  *  zero,  303^  iT  fwt  alioTc  the  Qmitv*  il»tiiin  |iUue.  | 


HffEb<9t. 

LOWMI. 

t>.^     l^-iSS, 

1 

reactuig. 

Eermu-ka. 

1  f,«. 

NrHJ.......     31.80 

Jdv^-s '   w.eii 

'i'6.rJ^2© 1    28  cw 

KtlT.  fl-B 

4>i'l.30-31 

Jwn  24     ...... 

IJRi 
^1.40 

1  FrtTiows  hrgbe»r,  M«f.  2.V2<.  Apr,  4^, 
25   1972,  —  MM  fuot 

IPFI  EIVKR.  MBOilN  LAKDIKG,  MIHSISSIPPI  (277  JJILES  BELOW  L  AIROl. 


....,,,-,. Kov.T^lS ' 

itjiTJt-11 'Jfl^m  K«v.  l-2,„,., 

day  *4-25 37. 90  Jan.  2a-a6  - . , . . 

?*^li.  20-21 ai*.  jW»  N  u v.  fl- 10  . . . . 


I 


l,<0 

7.2* 


Tf^Tlmm  Itightittt,  Mar.  a,  1883. 40.30  fvc^t  > 
urvvlDiiH  lowest  Oct.  %«-3l.  I£e9,  2.2i) 


MIi$SIt)SIPri  RFVEa,  SISLBNA,  are.  f»MJ miles  below  CAIBO}. 


rfsr  »7-2a..-- 


li* ?S     fiM%i """ " 'I      i" S    I  I*r«Tt<«w  liijftbiml.  Apr. 30. 18W.4a4o ib*t ; 

3«!o7    Nov.  s'!";i"l!  -a!^  1 1    ™^- 


FI  RIYER,  BCrNFLOWER  LAKDtKQ,  MISSISSIPPI  (3S:i  MILES  BELOW  CAIROl. 
4ilBtflppi  BivfiT  CdtntmiMton  gAttge;  «eTu,  147.06  feel  above  tbe  Cairo  datum  plane  I 


tfar38-AprJ. 
ktAV  U-13, 

Jiiiif^  L 
till  V  29. 


41.  70 


Xov.  9,14. 
Sov.  1.... 


3.3 


t-'6b.22 .1    37.90 


Sept.  a-(»,-....       4.50 


(Pro^oQti  hi g beat.  Ma?.  30- Apr  L  lilQO, 
42.IKI  ffwt:  prf^rioui^  Id  went,  Aug.  3U 
]»8Q.  4.aufw:r 


SIPPI  HITER,  MOtTTa  OF  WHITE  RIVER,  ARKANSAS,  ^HOa  MILKS  BELIJW 
CAIRO). 

(U.S.  Eugiiioer eaage i  ifionit  12iS.73  ffHstabovti  thia  (J^ni ilml.iitn  pl&rie,} 


|.pr.  5^, 
hiD«  1.. 


47.72  I  Kfln  U-15. 
4B.27     OcL27,.... 

4S.4S     Oct.  S« 

4a.l2     mv.  7-8... 


J 
4.7g   1 

6.  fSO  lIPreTioiifl  biglMMt,  Miir.  Ul,  ISOO.  ^.40  fwl; 

7.  ($0  !  f    imvltniA  lowwtl ,  Dpc.  2a,  1872. 0.iK)  toat^ 
a.  86  iJ 


SIS8EPPI  RITER,  ARKANSAS  CITY,  ARE.  t^^ MILKS  UELOW  CAIRO}. 
Hj»laj»ippl  River  Cofuiuitwlun  gauge;  Kent,  llft.44  retst  abctre  tk«  Cnlro  ditluui  plioi^.J 


ipr.  3-7.„... 

48.3 

M*v.  10-17.-** 

015 

nn^  1. 

ylaySfl... 

feV  34-25, 

50 

50.30 

40.5 

o©t.2e ., 

Oct,  2fi... 

Nov,  8 

a.  10 

3.40 

-2,36 

'PreTi^HU  hi^linit,  Mar.27,  lai0.4i».&0  r'tiet: 

Mftr.:»-30. 
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H%ghe9t  and  loioesi  gauge  re€iding$for  each  jfear,  1891  to  1804,  etc. — ContiDc 
MISSISSIPPI  KIYER,  GBEENVILLE,  MISS.  (478  MILES  BELOW  CAIROl. 
[Miftsissippi  River  Commiaaion  gauge;  soro,  106  feet  above  the  Cmto  datum  plane.] 


.      I 


1,! 


'  r   '1 


Year. 


1801. 
1882. 
1893. 


1894. 


Highest. 


Lowest. 


Day. 


Gaoee 
iteading 


j  Feet. 

Apr.  2-3 43.26 

June  1 44.2« 

May  29 ;  44.30 

I         - 

Feb.25 35.40 


Day. 


I  Gauge  I 
reading. 

.1 1- 


Remarks. 


Nov.  13-16.... 

(X-t.  27-28 

Oot.26-27.Nov. 

17-19,   Nov. 

30-Dec.  2. 
Nov.  8-9 


Feet. 
2.20 
2.80 
3.40 


-1.01 


Previoua  highest,  Mar.  17-18.  li 
feet;  previous  loweat  Nov.  22 
1.85  feet. 


MISSISSIPPI  RIVER,  LAKE  PROVIDENCE,  LA.  (542  MILES  BELOW  CAIRl 
[ U.  S.  Engineer  gauge;  zero,  89.62  feet  above  the  Cairo  datum  plane.  1 


1891 !  Apr.  1-4  .. 

1892 June  2 

1893 1  May  15-17. 

1804 1  Feb.  25-26. 


41 

41.9 
41.85 
34.40 


Nov.  13 !      0.60 

Oct.  28-29 j        -70 

Nov.  19,  Deo.  2.1        .75 
Nov. 9, 11-12  ..   —  4.25 


Previous  highest  Mar.  15, 1890, 41 
previous  lowest,  Dec.  29, 1872. 3. 


I 


MISSISSIPPI  RIVER,  VICKSBCRG,  MISS.  (599  MILES  BELOW  CAIRO). 
[IT.  S.  Engineer  gauge ;  zero,  66.04  feet  above  the  Cairo  datum  plane.] 


1891 1  Apr.  2-4  .. 

1892 '  June  2-3.. 

1893 Mav22-23. 

1894 Apr  2.... 


48.10 
48.45 
48.30 
40.90 


rw?7M^"'"**    ~?'oo   IPwvioua  highest.  Apr.  24-25,  18 

^^^ -^S    \    feet;  previous    loweat.  Not. 

5:5?  l)     -3«f««t. 


Oct.  28-29 
Nov.  11-14 


MISSISSIPPI  RIVER,  ST.  JOSEPH. LA.  (648  MILES  BELOW  CAIRO). 
[Mississippi  River  Commissioa  gauge ;  sero,  52.74  feet  above  the  Cairo  datum  plwie.] 


1891 Apr.ll  .... 

1892 <  June  8-4.. 

1893 1  May22-23. 

1894 1  Apr.  2-3  .. 


I 


43.80 
44.55 
44.10 
36.90 


Nov.  15-16  . 
Nov. ^7  ... 

Oct.  29 

Nov.  10-13  . 


-4 

-2 

-1.60 

-7.74 


Previous  highest,  Apr.  23. 18M,  «^ 
previous  lowest,  Nor.  1, 1889,  — 2 


MISSISSSIPPI  RIVER,  NATCHEZ, MISS.  (700  MILES  BELOW  CAIRO). 
lU. S.  Engineer  gauge,  zero;  36.89  feet  above  the  Cairo  datum  plane.] 


1891. 
1892. 


1894. 


Apr.  11-12. 
June  26 — 
May  22-24.. 
Apr. 3-4  ... 


46.32 
48.10 
46.80 
40.60 


Nov.  16,18-20. 
Oct.  29-31 


3.69 
5 


Opt  29  ^1  1      B       ll  Previous  highest,  Apr.  23,1890,* 

S  »       ■ : : : '       6. 05   [    previous  lowest,  6ec.   14-15.  1 
Nov.  10-13....       1         )     "^*- 


MISSISSIPPI  RIVER,  RED  RIVER  LANDING,  LA.  (765  MILES  BELOW  CAIR< 
[U.S.  Engineer  gauge;   zero,  23.85  feet  above  the  Cairo  datum  plane.] 


1891. 
1892. 
1893. 
1894. 


Apr.26-May4  45.48 

June  27 48.87 

June  26-27....  47.72 

Apr.6-6 39.50 


Nov.  12-13  . 

Oct.  31 

Oct.  28-51.. 
Nov.  12.... 


0.90 

2.12 

4.10 

-  .25 


I  Previoua   highest,    Apr.  23, 
>    feet;   previous  lowest,  De 
0.00  foot. 


188 
Dec    J 


MISSISSIPPI  RIVER,  BAYOU  SARA,  LA.  (800  MILES  BELOW  CAIRO). 
[Mississippi  River  Commission  gauge;  zero,  23.95  feet  above  the  Cairo  dat^m  plane.] 


18»1 1  Apr.29-May6.|  38.80 

1892 June28 42.25 

1893 June  24-25....  41.5(i 

1894 Apr.5-7 33.10 


Nov.  10-15  . 

Oct.  31 

Oct.  25 

Nov.  11-14  . 


t 


"^SPMPrevious   highest,    Apr.  21,    189 
*»o    \>    f*eet;  previous   lowest,  Nov.  2- 
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t  timt  lotrrai  gaug^  rtudingt  for  mch  ^eat\  hSBt  io  tStt-i^  ele, — CouttSllisii. 
iSLHSlPPt  JtlVKR,  HATON  ROUflB,  LA.  {^43  MILES  BKLQW  CAtRO). 
{U,  S.  Engineer  ^iife^  xerii,  'MM  Teat  Jibure  Uie  Cjiiro  iaiiuu  plfti)«.] 


Hifbait              1               Low*«t. 

D.J. 

B*,. 

Eplnarki. 

iy3-5 ,     35.55 

tlie^*^8.. m45 

tir.5_. 3Q1.9& 

Oct:n 

Ft€l. 

2.M 
2.S6 

1    foot. 

SSISSIPPI  RIVER.  PLAQPEMIN^E,  LA.  i851  MILES  BELOW  CAIRO). 

ileftippi  Uiver  CutxitniiKilMn  j^migv;  s«ra,  11.00  fte#t  jibore  tbe  Cum  fUtqjn  plaiir.] 


IBL"  13,  ,,. 


31.05 

33.  to 
3a.  75 


Kor.U. 


Q.20 
.SO 
.BO 


)r*ri*ii.>qfl  liiehe*t,  Apr.  22,  1880,  UM 
}  ret' I ;  pnjviViiiB  luwistt,  IK-l,  2i,  1889,  l.S£ 
j     feet. 


ISSIPPr  RIVKK.  DONALI>SONT1LLE.  LA.  (BS6  MILES  BELOW  CAIRO). 
[U,  i^,  Ed^lueuf  gutige;  soro,  19M'  feet  »bovia  tlm  CAim  diitutiJ  pUae.] 


Mr.  18,20.,.. 

Ul^  1 3 

ini^  23  ,,-.-, . 
pr.  Ml » . . . . . 


27.  W  I  Not,  U   -. 

30.  IJi     Not.  «-lO,_„. 

:}O.rt0     l>ni\4-.. ' 

31.35  ,  IsEav.  ll,„,..J 


1^1^  IpftiTioq*  blgUpHt,  MBt.  23,  1884,  2«.1& 
J-JJ  ^  fiMJt;  finniutiii  lijwi'Hr.,  Aug.  21-2*2,  1890, 
I         j     4h14  ft'et. 


*  Pmllmljiary  ridtii;, 
t^^lSSIPPI  EIVER.  (XJLLBtlE  POINT,  LA.  (m  MILES  BELOW  CAlROj, 
4ls«j:ppl  RJ^er  L*otuiiLli«itm  l«$iger  xero,  2t.24  ftiet  mbtivi}  tlie  C«.tr«i  datum  ptAild.] 


me  liJ . 
pr-  5  . . 


St,4S 

25.fl2 
SJKfiC) 

m55 


CKI,  21 

tirLL*?,  Not.  2U 

Dec.T- 

2CUT.I4. 


-  .Si 


I 


PTCTiiinflltiElieat,  Mar.  24.  Ififi4.  24.  ID  fwt; 
pre V] una  lowest.  Oct.  SB,  IM»,  U.62  fuot. 


ssissippr  RIVER.  *:aheiollton^  la.  mi  miles  below  cairoj, 

[U.  nf.  Enginucr  gnaj^'C-,  3;eru,  ^Jl  feet  uLwTe  tbt*  Cmru  datum  pLuui.] 


jir  IQ  . 
ifirlO  . 
mc^  1*2  - 
pr,  0 . . 


""'??  jlPjevioua  liighe*t.  Mar.  13.  17.  liSO,  If,  10 
"Jr    J     t'lMM;    pj^vioua  low«at,    Dt-c    37,    lfiT3. 


-1  eo  feet 


SISSIPPI  RIVKR,  fort  JACKSON,  LA,  ii,m  MILES  BELOW  CAIRO), 
iidfl^pt^i  River  Cammtdsloti  gKu^»;  «oro.  IS.Stt  Teet  alivvo  t)ie  Cntro  daium  plancj 


^.31.. 
vTie  l3., 

It11«r  15., 

pr.  «-B  _ 


0,0 

ALTO 
•5.8 


Nov.  30..., 
Not.  ^..,. 

N©v.  12.  14. 


0.50 
.5 

,1 


fl  (il}Hii*Ter  ivpurtecl  a  atormim  tbe  (.Intf  witli  nneitrenib  TeAt\ingot  abtrat  S  feot. 


£KANgA8  RIVER,  LITTLE  HiiCK,  ARM,  (1T6  MILES  FROM  MOFTB). 
[U.S.  Euglutirr  gsMge;  Kero,  241.55  rfiet  abovi?  tlit^  Cairudatiuu  jiUue.] 


pr.ai     ,„.J  £3.70     KoY,  12-13  .... 

jivlM  -......'  3L20  I  J»u.n., ,-..,. 

iiV»  .........  27. 21)  I  Sr»v,  iO-'JO  . ... 

ar, 32-23  ...J  U^m  j  Kvv. 39.D»e,3. 


3.  DO 
6,00 
4,'..*y 

:j.ao 


[PreviiniB  iu|chertt.  Feb.  ir^,  1884,30.00  fust; 
piti V i I M 1^  Lu  w«a r ,  Ot  t.  i!0  - 24 .  I87tt,  ^  1  foot. 
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Highest  and  lowest  gauge  readings  for  each  tftmr^  1891  te  XSM,  «<•. — ContnuiML 

ARKANSAS  RIVER,  PIN»  BLUFF,  ARK.  (110  MILES  FROM  MOUTH). 
[U.  S.  Eugiaeer  gMifce;  zero,  193.24  *  feet  above  the  Cairo  dahiis  plane.] 


Tear. 


1891. 


1893. 
1894. 


Highest. 


Lowest. 


Day. 


Gauge  I 
reading.! 


Apr.  24-25  . 
May  22.... 

Mays 

Mar.24.... 


Day. 


Gauge 
reading. 


Feet. 

23.10  I  Nov.  13 

35.6  I  Oct.  17-18 

33.7  Nov.  19 

29.7  Nov.29-I>ec.l 


Feet. 
8.55 
7.85 
7.10 
6.7 


Remarks. 


jPreviona  liiffbest,  Feb,  17. 1884.34.25 
previous  lowest.  Not.  20-23,  188 


feet. 


*  Preliminary  value.  1  Record  doubtful ;  it  may  have  been  bigber. 

ATCHAFALAYA  RIVER,  BARBRES  LANDING,  LOUISIANA  (0  MILES  FROM  H£. 
(Mississippi  River  Commission  gauge;  zero,  24  17  feet  above  the  Cairo  datura  plane.] 


1891. 


1893. 
1894. 


Apr.25-May4 

45.65 

June  27-28.... 

49.7 

June  26-28.... 

48.70 

Apr.6-7 

39.15 

Nov.  7-8  . 
Oct  25... 
Nov.  18.. 
Nov.  12  . . 


-1.0 
0.20 
0.80 

-1.70 


(Previous  higheet.  Mar.  27, 1882, 49.91 
previous  foweet,  Sept.  18,  1881, 
feet. 


ATCHAFALAYA  RIVER,  SIMMESPORT,  LA.  (4  MILES  FROM  HEAD). 
[Mississippi  River  Commission  gauge;  zero,  24.17  feet  above  the  Cairo  datum  plane.] 


1891 

18©2 

Apr.2«-May2 
June  24 

43.32 
46.64 

Nov.8 

-1.60 

]  Previous  hij(hest,  Apr.  22-23.1880 
feet;  previous  lowest* Oct 2, 1887, 

1893 

1894 

foot.    Gauge  discontinued,  188S. 

ATCHAFALAYA  RIVER,  WEST  MELVILLE,  LA.  (27  MILES  FROM  HEAD). 
[U.  S.  Weather  Bureau  gauge;  zero,  20.17  feet  above  the  Cairo  datum  plane.] 


1891. 
1892. 
1893. 


1894 ,  Apr.6-7  . 


Apr.9-May8.     33.7 

Juue25 35.0 

June  27-30....     35.0 


32.2 


Nov.7 

Oct.  2ft-27 . . 
Nov.  17-18  . 
Nov.  1^13  . 


1.5 

2.80 

3.60 

1.0 

(Previous  highest  1882,  37  feet:  pn 
lowest  Sept  16,1867.  1.50  feet.    ( 
maintainea  bv  the  Mississippi 
Commission,  1887  to  1882,  incia»iT 


CUMBERLAND  RIVER.  NASHVILLE,  TENN.  (266  MILES  FROM  CAIRO). 
[U.  S.  Engineer  gauge ;  zero, ft^t  above  the  Cairo  datum  plane.] 


1891. 


1892. 
1893. 


1884. 


Mar.  14 '    49.30 

Apr.  26 '    38.80 

Feb.22 40.80 


Feb.  9. 


42.30 


Oct     16-20, 

Nov.  2-9. 

Nov.  1 

Sept  8-11.23- 

24,  Nov.  2-3. 
Oct  23-24,  2»- 

31. 


0.00  h 


-0.20 
0.60 


0.10 


Previous  highest  Jan.  22. 1882.  ^ 

{previous  loi 
6ot 


previous  lowest  Oet  lfr-16, 1878, 


ILLINOIS  RIVER,  BEARDSTOWN,  ILL.  (76  MILES  FROM  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  Koro,  444.26  feet  above  the  Cairo  datum  plane.} 


1891. 
1892. 
1893. 
1894. 


Apr.  24-28....;  12.8 

May  15-16 18.4 

Mar.  14-15....!  17.0 

Mar.  20-24....!  9.8 


Oct  13-23. 
Oct  29-31. 
Oct  4-5.... 
Aug.  8-17., 


I 


5.9  ,] 

6. 0  ,1  Previous    highest  1882,  21.3  feet: 

5. 4  f     vlous  lowest,  Aug.  11-12. 1887. 0.0< 

5.7  iJ 


MISSOURI  RIVER,  COLES  CREEK,  MISSOURI  (107  MILES  FROM  MOUTH). 
[Missouri  River  Commission  gauge;  zero,  433.97  feet  above  the  Cairo  datum  plane.] 


1891 July  3 91.5 

1892 May  15 '  96.76 

1893 1  May  1 91.15 

1894 May  10 i  88.H 


Dec.  17 1  75.26 

Jan.  13 73.  .51 

Dec.  8-9 71.8."> 

Feb.  1 72.45 
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md  lowest  gauge  readings  for  each  year,  1891  to  1894^  etc. — Coutiuued. 
OHIO  RIVER,  CrNCINNATI.  OHIO  (504  MILES  FROM  MOUTH). 
City  water* works  gaage ;  tero,  447.62  feet  above  tbe  Cairo  datum  plaue.] 


Higheet. 

Loweat. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

Remarks. 

.25 

.  25 

.21 

.15 

Feet 
hi.  VI 
43.9 
54.58 
35.58 

Oct.»-16.Nov.2 

Nov.  5-6 

Aug.  29-30.... 
Sept.  14-15.... 

Feet. 
4.5 
3.5 
8.58 
3.08 

1  Provioas  highest,  Feb.  14, 1884, 71.06  feet; 
^     previous  lowest,  Sept.  18. 1881. 1.92  feet. 

0  RIVER,  LOUISVILLE  (UPPER),  KY.  (364  MILES  FROM  MOUTH). 
[U.  S.  Engineer  gauge;  zero,  410.76  feet  above  tbe  Cairo  datum  plane.] 


27 ;  32.40 

23  ... 
21-... 
14.... 


21.80 
28.89 
12.70 


Oct.  28-29 2.50 

Nov.  8 2.00 

Ang.24-Sept.4  2.00 

Oct.  20 2.00 


\  Previous  highest.  Feb.  16, 1884, 46.60  feet; 
\  previous  lowest,  Sept.  10-14, 18-22. 1881, 
I      1.70  feet. 


3  RIVER,  LOUISVILLE  (LOWER),  KY.  (364  MILES  FROM  MOUTH). 
[U.  S.  Engineer  gauge;  zero,  392.85  feet  above  the  Cairo  datum  plane.] 


26-27. 


14. 


58.00 
47.40 
64.40 
35.20 


Oct.  16-18. 
Not.  7.... 
Sept.  1-3.. 
Sept.  7 


4.10 
2.70 
3.10 
2.60 


Previous  highest,  Feb.  16,  1884.  72  f^et; 
previous  lowest,  Oct  17-18,  1872,  1.60 
feet. 


OHIO  RIVER,  PADUCAH,  KY.  (45  MILES  FROM  MOUTH). 
S.  Weather  Bureau  gauge;  zero,  308.40  feet  above  the  Cairo  datum  plane.] 


.  4 

29.... 

27 

15-16.. 


45.3 

42.9 

44.3 

36.3 

Nov.  4-6 

1.0    ji 

Oct.3<^Nov.2. 

0.7 

Sept  4-5 

1. 

Nov.  1-2,  4.  7.. 

-0.2      J 

Previous  highest  Feb.  23, 1884. 54.25  feet; 
previous  lowest  Dec.  29,  1876.  Sept.  15, 
1887, 0.25  foot. 


OHIO  RIVER,  CAIRO,  ILL.  (1  MILE  FROM  MOUTH). 
[U.  S.  Engineer  gauge;  zero,  290.84  feet  above  the  Cairo  datum  plane.] 


-.4-6 46.21 

:.  28 48.29 

r.  9 49.33 

..16 87.00 


Oct  10-11. 
Oct  29.... 
Septs.... 
Nov.  3.... 


2.07 
3.85 
4.62 
2.81 


I  Previous  highest  Feb.  27, 1883.  52.17  feet; 
I     previous  lowest,  Dec.  24, 1871 ,  —  1  foot 


A  RIVER,  CAMDEN.  ARK.  (483  MILES  FROM  MOUTH  OF  RED  RIVER). 
[U.  S.  Engineer  gauge ;  zero,  91.00  *  feet  above  the  Cairo  datum  piane.] 


1.5... 
ie6.. 
.5-6. 


35.6 
37.10 
34.80 
43.25 


Nov.  4-9 

Oct  12-14 

Nov.  4 

Oct  31,  Nov.  1. 


2.90 
3.50 
2.70 
2.80 


I  PreHous  highest  1882, 46  feet ;  previous 
I      lowest  Aug.  29-30, 1887. 1.80  feet. 


•  Preliminary  value. 
TA  RIVER,  MONROE,  LA.  (271  MILES  FROM  MOUTH  OF  RED  RIVER). 
'.  S.  Weather  Bureau  gauge;  zero,  51.22  feet  above  the  Cairo  datum  plane.] 


•.  16-18.-.. 
e  27-29.... 
9-11, 13-15 

38.5 
41.1 
40.2 

.  10-11.... 

45.0 

Nov.  4-9 

Oct.  19 

Nov.  3-5 1 

5  Nov.  1-2...  \\ 
\  Oct.  27-28. .  5  ; 


0.90 

1.7 

1.1 


I  Previous  higheHt,  1882.   48.60  feet ;   pre- 
!      viouH  lowest.  Oct.  17-23,1887,0.42  loot. 
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Highest  and  lotceat  gauge  readings  for  each  yew,  1891  to  1894,  etc. — CoutiDnei 
RED  RIVER.  FULTON.  ARK    («76  MILES  FROM  MOUTH). 
[U.  S.  Engineer  gauge;  zero. 244.78  feet  above  the  Cairo  datum  plane.] 


Highest. 

Lowejst. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading 

Remarks. 

1891 

1892 

1893 

1884 

Apr.  27-28.... 
May  23-24.... 

Mar.  13 

Mar.  24 

Feet 

30.3 

84.85 

26.80 

33.00 

Dec.  2-3 

Oct,  14 

Nov.  20 

Nov27-Dec.7. 

Feel. 
3.8 
5.2 
8.35 

1  Previous  highest.  July  17, 187«.  35.' 
previous  lowest,  Sept.  7, 1887.  O.fl 

RED  RIVER,  GARLAND,  ARK.  (618  MILES  FROM  MOUTH). 
[U. S.  Engineer  gauge;  zero,  223.44  feet  above  the  Cairo  datum  plane.] 


1891. 
1892. 

1894. 


Apr.  28 

May  24-25.... 
Mar.  13-14.... 
Mar.  24 


27.64     Nov.  20 

28.40     Oct.  14 

25.70  I  Nov.  19-20.... 
28.50     Nov.30-Deo.2. 

I 


2.12 
2.66 
1.69 
LIO 


,  Previous    highest,  1885.  28.34  feet 
Tioos  lowest,  Aug.  17-18, 1890, 2.8 


I 


RED  RIVER,  SHREVEPORT,  LA.  (456  MILES  FROM  MOUTH). 
[U.  S.  Engineer  gauge;  zero,  161.27  feet  aboTe  the  Cairo  datum  plane.] 


1891. 
1892. 
1893. 


Feb.  12-13.. 

i  May28 

Jan. 12.... 


t 
1894 1  Apr.  2. 


25.20  ,  Nov.  14-16,20.-1.50    1 

35.70  '  Oct.  13-15 1  -2.00 

29.10  ,  Oct.  1-2,  Nov.  I  -2.60  , 

20. 
34.40     Dec.a-4 —5.60  J 


Previous  highest.  May  8, 1890,  34.7( 
prevloas  lowest,  Sept.  8-11,  1887,  • 
foot. 


RED  RIVER,  ALEXANDRIA,  LA.  (139  MILES  FROM  MOUTH). 
[U.  S.  Engineer  gauge;  zero,  64.46  feet  above  the  Cairo  datum  plane.] 


1891.. 
1892. 
1893. 
1894.. 


Feb.  16- 17 1    29.95 

June  12-13....     38.25 


Jan.  7. 
Apr.  12. 


32.25 
35.15 


Nov.  16,  19-20. 

Oct  20-23 

Nov.20 

Dec.  2-8 


-L85 
-0.65 
-1.40 
-2.25 


Previous  highest,  May  30-Jniie  5, 
35.25  feet:  previous  lowest,  Sep 
1881,  —3.70  feet. 


ST.  FRANCIS  RIVER,  BRIDGE  ST.  LOUIS.  IRON  MOUNTAIN   AND  SOUTHERN    R 
WAY  (194  MILES  FROM  MOUTH). 

[Mississippi  River  Commission  gauge;  zero, feet  above  the  Cairo  datum  plane.] 


1891 

1 

1892 

1 

3893 

1894 

May  21-22 

Mar.  21 

41.10  !  Sept.23l25.... 
25.00     Nov.  20-22.... 

1.00 
0.52 

1801. 
1892. 


1893. 
1894.! 


ST.  FRANCIS  RIVER,  WITTSBURG,  ARK.  (180  MILES  FROM  MOUTH). 
[Mississippi  River  Commission  gauge;  zero, feet  above  the  Cairo  datum  plane.] 


Mar.  21... 
May9 

May  20-23. 


36.98 
39.4 


40.10 


Nov.  3-T 

Oct.27-81,Nov. 

10-14. 
Sept.21, 22-27- 

Oct.3. 


—  3.52 

—  3.60 


-2.30 


I 


I  Previous  highest,    Apr.  28,   I8R8, 
J"     feet:  previous  lowest,  Oct.  30-31. 
-  2.90  feet ;  diseoBtinoed  Oct.  14. 1 
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nd  lowfxt  ff<iuffe  rm4inffi  f&r  fttck  y«far,  lS9I  to  IS94,  rle,—€  on  tinned, 
BSSEE  RIVEa  CBATTAXOOGA,  TENN.  ^532  MILKS  FROM  CAIRO}. 
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Appendix  4  K. 

ACTS    OF  CONGRESS    PASSED    SINCE  OCTOBER    19,   1888,   AFFECTINQ   THE    MIS8I 

RIVER  COMMISSION. 

[Copies  of  acta  {NMsed  previons  to  that  date  will  be  foand  in  the  Annual  Report  of  the  Mia 
River  Commission  for  tiscal  year  ending  June  30. 1889.] 

An  act  to  amend  an  act.  entitled  an  act  authorizing  the  MiBsissippi  and  Lou 
Bridge  and  Railroad  Company  of  Natchez,  Mississippi,  to  construct  a  bridg 
the  Mississippi  River  at  or  near  Natchez,  Mississippi.  (Approved  July  19 
For  act  referred  to  see  Rept.  C.  of  E.  1888,  p.  2875.) 

♦  «  «  *  •  * 

That  section  twelve  of  the  above  recited  act  be  amended  so  as  to  read,  'H 
the  construction  of  said  bridge  is  not  commenced  by  the  first  day  of  January, 
eeu  hundred  and  ninety-two,  and  completed  in  three  years  thereafter,  all 
hereby  conferred  shall  cease  and  determine.''  (Approved  June  10,  1890.  Rep 
E.  1890,  p.  3631.) 

Improving  Mississippi  River  from  the  Head  of  the  Passes  to  the  month  of  th 
River,  including  salaries,  clerical,  office,  travelling  and  miscellaneous  exper 
the  Mississippi  River  (Commission :  Continuing  improvement,  three  millio 
hundred  thousand  dollars,  which  sum  shall  be  expended  under  the  directioo 
Secretary  of  War  in  accordance  with  the  plans,  specifications,  and  recommend 
of  the  Mississippi  River  Commission,  for  the  general  improvement  of  the  riv 
the  building  of  levees,  for  surveys,  including  the  survey  from  the  Head  of  the 
to  the  headwaters  of  the  river,  for  the  work  at  the  harbors  at  Hickmau,  Kent 
at  New  Madrid,  Missouri;  at  Helena,  Arkansas;  at  Greenville,  Vicksburj 
Natchez,  Mississippi ;  at  New  Orleans,  Louisiana ;  at  the  head  of  the  Atchafala, 
the  mouth  of  the  Red  River,  and  at  other  localities,  in  such  manner,  to  such  < 
and  in  such  proportion  as  in  their  opinion  shall  best  promote  the  interests  o 
merce  and  navigation :  Provided,  That  the  amount  expended  from  such  snm  fo 
at  the  harbors  aforesaid  shall  not  exceed  six  hundred  thousand  dollars,  ai 
amount  expended  at  the  head  of  the  Atchafalaya  and  the  mouth  of  Red  Ri^ 
the  rectification  thereof  pursuant  to  the  plan  heretofore  adopted,  including  ki 
open  a  navigable  channel  through  the  mouth  of  Red  or  Old  River  into  the  Miss 
River  shall  not  exceed  two  hundred  and  fifty  thousand  dollars.  (River  and  ] 
bill,  approved  September  19,  1890.     Rept.  C.  of  E.  1890,  p.  3656.) 

Mississippi  River  Commission  :  For  salaries  of  the  Commission,  five  thonsa 
hundred  and  twenty-five  dollars.  (Deficiency  bill,  approved  September  30 
Rept.  C.  of  E.,  1890,  p.  3699. ) 

That  the  president  of  the  Mississippi  River  Commission  be,  and  is  hereby,  a 
ized,  out  of  money  heretofore  appropriated  for  the  improvement  of  the  Miss 
River,  to  purchase  or  hire  such  boats  as  may  be  immediately  necessary  to 
inhabitants  in  the  overflowed  districts  of  the  Mississippi  River  Valley,  and 
said  boats  for  the  purpose  named.  (Joint  resolution,  approved  April  3, 1890. 
C.ofE.,1890,  p  3715.) 

«  *  •  «  »  • 

That  the  sum  of  one  hundred  and  fifty  thousand  dollars  is  hereby  approprii 
be  expended  by  and  under  the  direction  of  the  Secretary  of  War  in  the  purcha 
distribution  of  subsistence  stores  to  such  destitute  persons  as  may  require  assi 
in  the  district  overflowed  by  the  Mississippi  River  and  its  tributaries  by  the 
floods.  And  the  Secretary  of  War  is  authorized  to  use  the  steamers  and  othei 
and  vessels  belonging  to  or  now  employed  by  the  Government  on  the  Miss 
River  and  its  tributaries  in  the  transportation  and  distribution  of  the  snppli 
nished  by  the  United  States  or  individuals  to  and  among  said  destitute  ana  sn 
people,  and  he  may  employ  such  other  means  of  transportation  as  he  may  dee 
essary  to  carry  the  purpose  of  this  joint  resolution  into  effect.  (Joint  resol 
approved  April  25,  1890.     Rept.  C.  of  E.,  1890,  p.  3716.) 


Mississippi  River  Commission :  For  salaries  of  the  Mississippi  River  Comn 
Arom  July  first,  eighteen  hundred  and  ninety,  to  September  eighteenth,  ei| 
hundred  and  ninetv,  inclusive,  one  thousand  nine  hundred  and  fifty  dollars, 
ciency  bill,  approved  March  3, 1891.     Rept.  C.  of  E.,  1891,  p.  505.) 
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)f  fiDft  mill jf»n  dollars  U  herehj'  appropnatei!,  to  be  paid  out  of  anj 
fAftuiy  iioi  *Hlj<TwUr  ftpproprjat^fl,  tor  the  iBum>verai;nt  ot  the  Mia- 
iiii  the  HtMid  cif  the  Pimet  to  the  mouth  ot  the  Ohio  Kivor,  which 
if>diat«]y  avail&bl«  mid  ehall  b«  expended  iiofter  tlie  direction  of  th« 
r  m  Kcrordatice  with  th^  plans,  sperificatHms,  nnd  recoramflndatione 
H  J?ivi?r  Conimis.MoTK  l^mridcd,  Thnt  no  p&rtJou  of  this  appropria- 
f>nded  to  repair  or  build  levees  for  the  purpose  of  redunniug  laude 
|wrT  to  ]ai]d(4  or  private  property  by  ov(*rtlows:  f^rQmdad,  kowevfr^ 
i&ion  ill  author) jted  to  repair  and  biisld  levees,  if  in  their  judgment 
5,  a»  a  part  of  their  plans  to  afford  ease  and  jsiafety  t«  Ihe  navigation 
f  the  river  and  to  deepen  the  ehanmd  :  Prorittid further,  That  the 
ad  traveliug  expeusej*  and  *ttlarie«  of  l.he  Mi^sisi^ippt  KiverConimis- 
d  from  tbia  appropriation.    (Joint  resolutiou,  approved  Mareh  3, 

I  a  «  •  *  * 

a]flAip|ii  River  from  Head  of  tb©  Passea  to  the  mf^uth  of  the  Ohio 
salarie>s,  elerieal,  office,  travel iug,  and  miscellaneous  expenses  of 
River  Commission:  Continuing  iukprovement*  two  milhon  dollars, 
he  expen<led,  under  the  direction  of  the  Secretary  of  War,  in  accord- 
ianst  specjfieiith>ne,  and  retomnieudations  of  thrt  Mississippi  River 
approved  by  the  Chief  of  Engineers,  for  the  general  improvement  of 
hiiiMinjj  of  levees,  and  for  surveySt  includiug  the  survey  from  the 
esi  to  the  head  waters  of  the  river,  in  »uc1j  iuauner  as  in  their  opinion 
ve  navigatioQ  and  promote  the  iute rests  of  coramorco  at  all  stages 
indt'df  Tliat  an  ami  after  pannage  of  this  art  acUJitional  contraetft 
nto  hy  the  Si^i^^rctary  of  War  for  such  nmterials  nnd  work  m  may  he 
y  on  fontinnonsly  thi;  plans  of  the  Missiflsippi  River  Commission  as 
I  materials  may  b*'  porthMefl  and  work  may  ho  dout*  olherwisB  tham 
t^  paid  for  as  appropriatious  may  from  tiiue  to  tim(^  hi*  ii>aile  by  law, 
[  the  aggregate  two  million  six  hii mired  and  aixty-tive  thousand 
im  {qt  three  years,  commencing  July  tirst,  eighteen  hundred  and 

eordanec  ij^ith  the  plans  and  spet^ifi  eat  ions  of  the  Misaissippi  River 

of  Greet) ville,  Mlsstssippi,  continuing  imjiTovi^meut,  one  hundred 

of  Vickahurg,  Mhiaissippi,  couUnuing  improvement,  «tgbtj  thou- 

of  New  Orleana,  Louisiana,  contiiiaing  improvement,  eighty  thou- 

^t  Natch t^z  aud  Vidalia.  Miasiasippl  and  Louis iana,  eighty  thousand 

vf  Mempbi*5,  Tennessee,  twenty-tive  thouaand  dollarf*. 

if  New  Madrid,  Mi&scmri,  twenty-tive  thoiisanrl  dollars* 

r  the  Atchafalaya  and  the  mouth  of  Ked  kiver^  Louisiana,  for  the 

eof,  continuing  iroprovement.  eighty  thonaand  dollars. 


1  tras<*s  where  authority  has  been  granti^d  to  the  Secretary  of  War 
ie  contracts  for  the  completion  of  certtiin  works  of  rir«r  and  har^ 
t*  he  i»  hereby  anthorixed  to  reject  any  bida  not  in  bin  aplnion 

the  (government,  anil  U*  issno  new  propcisals. 

ertion  tt<*ven  of  the  rivtrr  anit  harUi^r  ivet  of  St?pt**rnber  ninetci^ntb, 
1  and  ninety,  he  anieudi^d  and  reanact^Ml  so  ai)  to  road  as  folio wa: 
it  shiill  not  be  la^vftil  to  build  any  whiirf,  pier,  ilolphin^  hootu,  dam, 
r,  balkhead,  jf^tty,  or  atructuri;^  of  any  Kind  out*idB  eatablisbed 
n  any  navigjible  waters  of  the  United  St;ates  where;  no  harbor  linea 
tablii^hed,  without  the  pRrmisslou  of  the  St^crelary  of  War»  iu  any 
laveu.  harbor,  navigable  river,  or  other  waters  *if  tlie  United  States, 
%s  shall  obstruct  or  impair  uavigation,  commerce,  or  anchorage  of 
it  shall  not  be  lawi'ul  hereafter  to  commence  the  construction  ol  any 
raw,  bridge  piers  aud  abutments,  causeway,  or  other  works  over  or 
df  roadstead,  haven,  harbor,  navigable  river,  or  navigable  waters 
ates,  under  any  act  of  the  legislative  assemidy  of  any  State^  uulil 

plan  of  such  bridge  or  other  works  have  been  ^obmitted  to  cind 
Secretary  of  War,  or  to  excavate  or  till,  or  in  any  manner  to  alter 
Dtrscj  lotfation,  coodition,  or  capacity  of  any  port,  roadstead,  haven, 
,  or  iuclosure  within  the  limtta  of  any  breakwater,  or  of  the  than- 
ihlc  water  of  the  Uuit^/d  States^  unleas  approved  and  authorized  hy 

War:  Frm^dedf  That  this  section  ahall  not  apply  to  any  bridge^ 
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bridge  draw,  bridge  piers,  and  abutments,  the  construction  of  which  has  been  her 
tofore  duly  authorized  by  law,  or  be  so  construed  as  to  authorize  the  couBtmctie 
of  anv  bridge,  drawbridge,  bridge  piers  and  abutments,  or  other  works,  under  i 
act  of  the  legislature  of  any  State,  over  or  in  any  stream,  port,  roadstead,  ha?e 
or  harbor  or  other  navigable  water  not  wholly  within  the  limits  of  such  State/' 

Sec  .  5.  That  no  money  appropriated  for  the  improvement  of  rivers  and  harbotB 
this  act,  or  hereafter,  shall  be  expended  for  dredging  inside  of  harbor  lines  &q 
established.  (River  and  harbor  bill,  approved  July  13, 1892.  Rept.  C.  of  £.,  V& 
pp.  3488-3516.) 

«  *  «►  »  •  *  • 

For  Mississippi  River  Commission :  Forty-four  dollars  and  eighty  cents.  (De 
ciency  bill,  approved  July  28,  1892.    Rept.  C.  of  E.,  1892,  p.  3535.) 

That  the  service  and  employment  of  all  laborers  and  mechanics  who  are  now. 
may  hereafter  be  employed  by  the  Government  of  the  United  States,  by  the  Distri 
of  Columbia,  or  by  any  contractor  or  subcontractor  upon  any  of  the  public  works 
the  United  States  or  of  the  said  District  of  Columbia,  is  hereby  limited  and  restrict 
to  eight  hours  in  any  one  calendar  day,  and  it  shall  be  unlawful  for  any  officer 
the  United  States  Government  or  of  the  District  of  Columbia,  or  any  such  contract 
or  subcontractor  whose  duty  it  shall  be  to  employ,  direct,  or  control  the  services 
such  laborers  or  mechanics,  to  require  or  permit  any  such  laborer  or  mechanic  to  wo 
more  than  eight  hours  in  any  calendar  day  except  in  case  of  extraordinary  emergenc 

Sec.  2.  That  any  officer  or  agent  of  the  Government  of  the  United  States  or  of  t 
District  of  Columbia,  or  any  contractor  or  subcontractor  whose  duty  it  shall  be 
employ,  direct,  or  control  any  laborer  or  mechanic  employed  upon  anv  of  the  pab! 
works  of  the  United  States  or  of  the  District  of  Columbia,  who  shall  intentional 
violate  any  provision  of  this  act,  shall  be  deemed  guilty  of  a  misdemeanor,  and  1 
each  and  every  such  offence  shall,  upon  ponviction,  be  punished  by  a  fine  not 
exceed  one  thousand  dollars  or  by  imprisonment  for  not  more  than  six  months,  or  1 
both  such  fine  and  imprisonment,  in  the  discretion  of  the  court  having  jurisdieti 
thereof. 

Sec.  3.  The  provisions  of  this  act  shall  not  be  so  construed  as  to  in  any  mannerapp 
to  or  a£fect  contractors  or  subcontractors,  or  to  limit  the  hobrs  of  daily  service 
laborers  or  mechanics  engaged  upon  the  public  works  of  the  United  States  or  of  t 
District  of  Columbia,  for  which  contracts  have  been  entered  into  prior  to  the  passa 
of  this  act.    (Approved  August  1, 1892.    Rept.  C.  of  £.,  1892,  p.  3541. ) 

•  #  •  *  *  «  • 

That  the  Southern  Bridge  and  Railway  Company,  a  corporation  duly  incorporat 
under  the  laws  of  the  State  of  Louisiana,  be,  and  the  same  is  hereby,  authoriz 
and  empowered  to  erect,  construct,  and  maintain  a  bridge  over  the  Mississippi  Rivi 
the  approach  to  which,  on  its  left  bank,  shall  be  within  the  upper  limits  of  the  ci 
of  New  Orleans,  if  practicable,  or  within  five  miles  above  said  city  limits,  in  t 
State  of  Louisiana,  at  such  location  as  may  be  approved  by  the  Secretary  of  Wj 
Said  bridge  shall  be  constructed  for  the  use  and  connections  of  the  railroads  on  eitl 
^  side  of  the  nver,  and  for  other  purposes. 

(  Src.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall 

a  lawful  structure,  and  shall  be  recognized  and  known  as  a  foot  route,  upon  whi 
also  no  higher  charge  shall  be  made  for  the  transi>ortation  over  the  same  of  t 
mails,  the  troops,  and  munitions  of  war  of  the  United  States  than  the  rate  per  m 
paid  lor  the  transportation  over  the  railroa^is  or  public  highways  leading  to  the  sa 
bridge,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post  roada  in  the  Unit 
States. 

Sec.  3.  That  the  said  bridge  shall  be  made  with  three  unbroken  and  continuous  spa 
between  the  river  banks,  as  defined  by  a  medium  stage  of  water,  and  with  but  ti 
piers  in  the  river.  The  length  of  the  main  channel  span  shall  be  at  least  one  thousa 
feet  long,  measured  between  the  piers  at  the  surface  of  the  water  at  low  water,  a: 
the  height  of  the  superstructure  above  high  water  shall  be  fixed  and  determined  i 
the  Secretary  of  War;  and  the  bridge  shall  be  at  right  angles  to,  and  its  piers  pi 
,  allel  with,  the  current  of  the  river:  Provided,  That  the  lower  chord  of  the  brid 

I  shall  be  horizontal  and  the  lowest  point  of  the  superstructure  shall  not  be  less  tfa: 

I  eighty-five  feet  above  high  water:   Provided  also.  That  said  Southern  Bridge  a: 

j  Railway  Company  shall  have  posted  in  a  conspicuous  place,  on  or  near  the  bridfi 

I  the  clear  head  room  under  the  channel  span  on  each  day,  the  figures  expressing  tl 

height  to  be  not  less  than  two  feet  high,  and  to  be  readily  visible  from  any  point  in  ti 
channel  of  the  river  for  a  stretch  of  three  thousand  feet  above  and  one  thoosai 
I  feet  below  the  bridge.    The  bridge  shall  be  located  above  the  city  of  New  Orleai 

t  I  No  bridge  shall  be  erected  or  maintained  under  the  authority  of  this  act  which  ahj 


1 


I  I 
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tantially  or  materially  obstruct  the  navigation  of  said  river,  and  if 
ed  under  such  anthorit}'  shall,  in  the  opinion  of  the  Secretary  of 
ich  navigation,  he  is  herebv  authorized  to  cause  such  change  or 
d  bridge  to  be  made  as  will  effectually  obviate  such  obstruction; 
rations  shall  be  made  and  all  such  obntructions  be  removed  at  the 
truer  or  owners  of  said  bridge;  and  in  case  of  any  litigation  arising 
tion  or  alleged  obstruction  to  the  free  navigation  of  said  river,  caused 
ansed  by  said  bridge,  the  case  may  be  brought  m  the  circuit  court  of 
3  within  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge 
Prorided  further,  That  nothing  in  this  act  shall  be  so  construed  as 
ify  any  of  the  provisions  of  law  now  existing  in  reference  to  the  pro- 
vigation  of  rivers  or  to  exempt  this  bridge  from  the  operation  of 

11  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
aal  rights  and  privileges  relative  t-o  the  passage  of  railway  trains 
same,  and  over  the  approaches  thereto,  upon  payment  of  a  reason- 
»n  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and 
oad  companies,  or  any  one  of  them  desiring  such  use.  shall  fail  to 
um  or  sums  to  be  paid  and  upon  rules  and  conditions  to  which  each 
using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided 
of  War,  upon  reasonable  notice  to  the  parties  in  interest,  and  upon 
such  allegations  and  proofs  as  may  lie  submitted  to  him.  But  the 
ovision  shall  not  be  held  to  exclude  the  ordinary  jurisdiction  of  the 
ited  States  in  such  cases. 

uy  bridge  authorized  to  be  constmcted  un<ler  this  act  shall  be  built 
;r  and  subject  to  such  regulations  for  the  security  of  navigation  of 
Secretary  of  War  shall  prescribe ;  and  to  seenre  that  object  the  said 
oration  shall  submit  to  the  Secretary  of  War,  for  his  examination 
design  and  drawings  of  the  bridge  and  a  map  of  the  location, 
lace  of  two  miles  above  and  two  miles  below  the  proposed  location 
>f  the  banks  of  the  river,  the  shore  lines  at  high  and  low  water,  and 
iium  stage,  and  the  sounding,  accurately  showing  the  bed  of  the 
tion  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
lay  be  required  for  a  full  and  satisfactory  understanding  of  the  sub- 
le  said  plan  and  location  of  the  bridge  are  approved  bv  the  Secretary 
^e  shall  not  be  built  or  commenced;  and  should  any  change  be  made 
aid  bridge  during  the  process  of  construction,  such  change  shall  be 
val  of  the  Secretary  of  War,  and  shall  not  be  made  or  commenced 
approved ;  and  the  said  company  or  corporation  shall  cause  to  be 
1  bridge  from  the  hours  of  sunset  to  sunrise  such  lights  or  other 
e  prescribed  by  the  Light-House  Board:  Provided,  That  nothing  in 
be  construed  as  giving  authority  to  the  Secretary  of  War  to  diminish 
idge  or  width  of  spans  as  specified  in  section  three  of  this  act. 
t  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory  proofs 
'  exists  therefor,  to  require  the  company  or  persons  owning  said 
such  aids  to  the  passage  of  said  bridge  to  be  constructed,  placed, 
at  their  own  cost  and  expense  in  the  form  of  booms,  dikes,  piers, 
»  or  proper  structures  for  the  guiding  of  rafts,  tows,  steamboats,  and 
't  safely  through  the  passageway,  as  shall  be  specified  in  his  order 
and  on  failure  of  the  company  or  persons  aforesaid  to  make  and 
lintaiu  such  additional  structures  within  a  reasonable  time,  the  said 
inse  the  said  bridge  to  be  removed  at  the  expense  of  the  owners 
proceed  to  cause  the  same  to  be  built  or  made  at  the  expense  of  the 
>id  bridge,  and  in  that  case  shall  refer  tlie  matter  without  delay  to 
neral  of  the  United  States,  whose  duty  it  shall  be  to  institute,  in  the 
ited  States,  proceedings  in  any  circuit  court  of  the  United  States 
risdictiou  such  bridge,  or  any  part  thereof,  is  located  for  the  recovery 
o  expended  by  the  Government  and  all  costs  of  such  proceedings, 
accruing  from  such  proceedings  shall  be  covered  into  the  Treasury 
ates. 

f  the  construction  of  the  bridge  hereby  authorized  shall  not  be 
lin  two  years  from  the  time  this  act  takes  effect,  and  be  completed 
-s  after  the  same  date,  then  this  act  shall  be  void,  and  all  rights 
t  shall  cease  and  determine. 

the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly 
D  right  to  require  any  changes  in  said  structure,  or  its  entire  removal, 
f  the  owners,  whenever  the  Secretary  of  War  shall  decide  that  the 
require  it,  is  also  expressly  reserved.  (Act  approved  January  26, 
r  E.,  1893,  pp.  526-528.) 
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Under  Mississippi  River  Commission :  For  improving  Mississippi  River  from 
of  the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical,  i 
traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission 
million  six  hundred  and  sixty-live  thousand  dollars.  (Sundry  civil  bill  app 
March  3,  1893.     Report  C.  of  E.,  1893,  p.  588.) 

#  *  »  »  *  « 

For  work  in  accordance  with  the  plans  and  specifications  of  the  Mississippi 
Commission:  At  the  harbor  of  Greenville,  Mississippi,  continuing  improve 
eighty  thousand  dollars. 

At  the  harbor  of  New  Madrid,  Missouri,  continuing  improvement,  twenty  tho 
dollars. 

At  the  harbor  of  New  Orleans,  Louisiana,  continuing  improvement,  one  ho 
and  ten  thousand  dollars. 

At  the  harbor  of  Natchez,  Mississippi,  and  Vidalia,  Louisiana,  continuing  im] 
ment,  eighty  thousand  dollars. 

At  the  harbor  of  Memphis,  Tennessee,  continuing  improvement,  fifty  tho 
dollars,  of  which  teu  thousand  dollars  may  be  used  in  dredging  at  the  mo 
Wolf  River^  in  the  discretion  of  the  Secretary  of  War. 

The  Mississippi  River  Commission  shall  cause  to  be  expended  on  the  har 
Hickman,  Kentucky,  the  unexpended  balance  of  any  appropriation  heretofore 
for  improving  the  harbor  at  that  point. 

At  the  heaii  of  the  Atchafalaya  and  the  month  of  the  Red  River,  Louisiai 
the  rectification  thereof,  continuing  improvement,  seventy  thousand  dolla 
which  two  thousand  five  hundred  dollars  may  be  used  in  improving  Bay< 
Glaises,  in  the  parish  of  Avoyelles.  And  the  said  Commission  is  directed  to 
to  Congress  in  their  next  regular  report  their  views  on  the  advisability  of  eff 
a  separation  between  the  Mississippi  and  Red  rivers  at  the  present  Innction  t 
and  maintr«iniug  navigation  between  tlie  same  through  Bayou  Plaqueminc 
means  of  a  canal.    (River  and  harbor  bill  approved  August  17,  1894.) 

(This  act  in  the  item  appropriating  $83,000  for  continuing  improvement 
Francis  River,  Arkansas,  provides  that  $75,000  of  this  amount  is  to  be  expen( 
the  Mississippi  River  Commission  for  the  prevention  of  a  formation  of  a  cut  tl 
to  the  St.  1"  rancis  River  by  the  action  of  the  overflow  water  ftom  the  Miss 
River  as  recommended  in  the  report  of  Col.  Chas.  R.  Snter,  dated  May  29 
(Copy  of  C.  of  E.  letter,  p.  177,  Proc.  M.  R.  C.  River  and  harbor  bill  ap] 
August  17, 1894.) 
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Under  Mississippi  River  Commission :  For  improving  Mississippi  River  fron 
of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical,  oflice, 
ling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission,  two  i 
six  hundred  and  sixty-five  thousand  dollars.     (Sundry  civil  bill  approved  i 
18,  1894.) 

«  •  •  *  •  « 

Under  Mississippi  River  Commission :  For  improving  Mississippi  River  fron 
of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical,  office, 
ling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission,  two  i 
six  hundred  and  sixty-five  thousand  dollars.     (Sundry  civil  bill  approved  Mi 
1895.) 
(From  printed  copy  of  sundry  civil  bill,  1896,  p.  42.) 
This  is  verified  by  letter  of  Colouel  Gillespie  dated  April  15,  1895. 
«  *  «  •  •  • 

Improving  Saint  Francis  River,  Arkansas:  Continuing  improvement,  eighty 
thousand  dollars,  seventy-five  thousand  dollars  of  which  to  be  expended 
Mississippi  River  Commission  for  the  prevention  of  a  formation  of  a  cut  thro 
the  Saint  Francis  River  by  tho  action  of  the  overflow  water  from  the  Miss 
River,  as  recommended  in  the  report  of  Colonel  Charles  R.  Suter,  dated  May  t^ 
ninth,  eighteen  hundred  und  ninety-four.  (Received  by  the  President  Ani 
1894.) 

Note  by  the  Department  of  State.— The  foregoing  act  having  been  pre 
to  the  President  of  the  United  States  for  his  approval,  and  not  having  been  rei 
by  him  to  the  House  of  Congress  in  which  it  originated  within  the  time  pres 
by  the  Constitution  of  the  United  States,  has  become  a  law  without  his  api 
(Kiver  and  harbor  bill.    C.  of  £.,  1894,  p.  3546.) 
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Table  No.  1. 

nd  approximate  elevations  abovk  memphis  datum  of  8econd- 
lation  stations  from  prairie  dv  chikn,  wis.,  to  trempealeau, 

ock :  Copper  bolt  leaded  in  solid  rock ;  1  meter  from  edge  of  over- 
OD  very  promiuent  detached  cliff  commonly  known  as  "Hanging 
s  above  North  McGregor,  Iowa,  and  1  mile  above  Yellow  River 
ago,  Milwaukee  and  St.  Paul  Railroad.    Approximate  elevation,  885 

le  and  pipe  on  Wisconsin  side,  5  miles  above  Prairie  da  Chien,  on 
iiluff  point;  200  meters  below  Chicago,  Burlington  and  Northern 
st  No.  245-186;  20  meters  from  crest  of  bluff,  5  meters  north  of  12-inch 
tree  and  31  meters  west  of  8-inch  blazed  burr  oak.  Approximate 
et. 

e  and  pipe  on  Wisconsin  side;  on  property  of  Joe  Lanka,  in  section 
irnship,  Crawford  County;  on  high  cultivated  ground,  65  meters  east 
.  side  of  tield  at  edge  of  timber,  just  below  hmd  of  small  ravine, 
ranch  of  larger  ravine  whose  mouth  is  just  above  railroad  culvert 
)rs  southwest  of  20-inch  blazed  oak.     Approximate  elevation,  1,173 

cks:  Copper  bolt  in  natural  rock  on  Iowa  side;  li  meters  north  and 
from  edges  of  highest  exposed  rock  at  lower  comer  of  bluff,  just 
)out  three- fourths  mile  north  of  Waukou  Junction,  Iowa.  Approxi- 
925  feet. 

)  and  pipe  5  miles  below  Lynxvillo,  Wis. ;  one-fourth  mile  below 
n's  Bay;  H  miles  above  mouth  of  Sioux  Creek;  three-fourths  mile 
ge  above  Chicago,  Burlington  and  Northern  Railroad  bridge  No.  257. 
:>perty  of  Mike  Grouert  in  scattering  oak  timber,  4  meters  north  of 
Lug  up  ravine  from  bridge  No.  257.  Approximate  elevation,  1,178  feet. 
:  Tile  and  pipe  on  bluff  2^  miles  above  Harpers  Ferry,  Iowa,  and 
Spring  Schoolhouse.  On  property  of  Joseph  Valley;  at  north  edge 
(vhich  covers  lower  corner  of  bluff,  30  meters  south  of  cornfield,  50 
st  of  bluff,  150  meters  southeast  of  wagon  road  which  runs  from 
ve  station  up  smaller  ravine  to  the  south.  Chicago,  Milwaukee  and 
id  bridge  K  476  and  milepost  No.  49-112  stand  in  mouth  of  ravine 
Azimuth  Oil  Spring  to  12-ipch  blazed  oak,  55^  24',  distance  26 
h  Oil  S))riug  to  12-inch  blazed  oak,  196^  31',  distance  4  meters, 
ivation,  1,027  feet. 

Tile  and  pipe  on  crest  of  bluff,  opposite  point  100  meters  above 
lie,  Wis. ;  at  west  edge  of  field  230  meters  above  lower  corner.  On 
id  Heligas,  13  meters  south  of  18- inch  blazed  oak.  Approximate  ele- 
t. 

lie  and  pipe  on  Iowa  side,  1^  miles  below  railroad  station  (Heytmans) 
between  property  of  David  Gilliand  and  Ned  Madden,  about  200 
house;  20  meters  from  6-iuoh  blazed  oak.    Approximate  elevation, 

ile  and  pipe  on  narrow  rocky  bluff,  about  2^  miles  above  Lynxville, 
's  above  Chicago,  Burlington  and  Northern  milepost  No.  173-258; 
»  lower  point  of  bluff  and  opposite  point;  50  meters  below  head  of 
tation  is  on  property  of  David  Kane.     Approximate  elevation,  1,047 

Tile  and  pipe  on  prominent  bluff  point,  between  two  large  ravines, 
rryville,  Wis.,  at  edge  of  timber  on  partially  bald  bluff;  25  meters  in 
\,  ground  and  9  meters  west  of  8-Inch  blazed  oak.  Approximate 
feet. 

Tile  and  pipe  one-half  mile  above  Heytmans,  Iowa,  railroad  sta- 
id, on  highest  ground  on  ridge  one- fourth  mile  above  its  lower  point 
est  of  timber  at  top  of  bluff*.  Approximate  elevation,  1,070  feet. 
::  Tile  and  pipe  about  2  miles  above  Ferryville,  Wis.,  one-half  mile 
No.  167-264,  on  first  ridge  above  railroad  bridge  No.  285.  Station 
bers  back  of  prominent  bare  point  of  ridge  and  20  meters  west  of 
Azimuth  Rush  Creek  to  10- inch  oak,  K^"^  42',  distance  5  meters; 
I!reek  to  10- inch  oak,  233^  43',  distance  11  meters.  Approximate 
feet. 

Tile  and  pipe  100  meters  south  of  Mr.  Whalen's  house,  in  section  4 
ship,  Allamakee  County,  Iowa;  about  2  miles  below  Lansing  and 
lie  back  on  bluff;  2  meters  west  of  fence  on  east  side  of  Columbus 
neters  south  of  fence  corner  ou  east  side  and  110  meters  south  of 
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, ,  bam  on  west  side  of  road.    This  road  leada  np  ravine  from  road  along  foot  of 

'  at  Chicago,  Milwaukee  and  St.  Paul  Railroad  bridge  K  520,  1  mile  below  Lai 

Iowa.    Approximate  elevation,  1,100  feet. 

@  Wyburn :  Copper  bolt  in  top  of  large  exposed  rock,  on  bluffs  about  2 
below  De  Soto,  Wis.  On  property  of  Lafayette  Wyburn,  in  township  ll,8ecti 
Crawford  County,  Wis.,  at  junction  of  north  and  south  ridge  road,  with  one  le 
west  to  residence.  Rock  stands  in  a  small  white  oak  grove.  Approximate  elev: 
1,197  feet. 

@  Cowles :  Tile  and  pipe  on  bluff,  about  2  miles  above  Lansing,  Iowa,  on  li 
John  Bakewell ;  at  southeast  comer  of  cultivated  field  on  bluff  point  above  i 
at  Chicago,  Milwaukee  and  St.  Paul  Railroad  bridge  K  536  and  milepost  3 
Nine-inch  blazed  oak  is  22  meters  south  and  8-inch  oak  marked  with  crost 
meters  south.    Approximate  elevation,  1,109  feet. 

@  Battle  Ground :  Tile  and  pipe  on  top  and  near  crest  of  partly  wooded 
pNomt,  about  3  miles  above  De  Soto,  Wis. ;  on  first  bluff  above  Battle  Hollow, 
site  head  of  bog  along  railroad  tracks.    Approximate  elevation,  1,147  feet. 

@  Upper  Base:  Tiie  and  pipe  at  northwest  end  of  De  Soto  base  line,  al 
miles  above  De  Soto,  Wis. ;  on  island  No.  140, 10  meters  from  right  bank  of 
channel  of  river  and  545  meters  above  a  wire  fence  extending  west  jf^om  top  of 
about  200  meters  below  diamond  board  on  right  bank.  Azimuth  to  20-inch  1 
oak,  323^  55',  distance  14  meters;  azimutl^  to  30-inch  blazed  elm,  86^  48',  distai 
meters.    Elevation  cap  on  pipe,  632.56  feet. 

@  Lower  Base:  Tile  and  pipe  on  island,  140,300  meters  above  a  point  op 

mouth  of  large  bay ;  1  mile  above  De  Soto,  Wis. ;  in  grass  and  open  timber  30 1 

;  tl  from  river  bank.    Azimuth  to  blazed  elm,  153^  25 ,  distance  22  meters^  az 

to  blazed  elm,  296^  1',  distance  22  meters,    fllevation  top  of  pipe,  631.29  feet. 

@  Kains :  Tile  and  pipe  at  crest  of  wooded  bluff  point,  about  700  meters 
railroad  station,  Kains,  Iowa.  The  first  house  near  railroad  above  railroad  a 
stands  in  mouth  of  ravine  below  secondary.  Azimuth  to  30-inch  blazed  oal 
45',  distance  13  meters;  azimuth  to  15-inch  blazed  oak,  268^^,  distance  17  n 
Approximate  elevation,  1,137  feet. 

^  New  Albiu :  Iron  pipe  centered  over  copper  bolt  in  rock  at  crest  of  first 
point  above  and  back  of  schoolhonse  at  Jefferson,  Houston  County,  Minn.,  i 
miles  above  New  Albin,  Iowa;  30  meters  in  front  of  highest  ground  on  bio 
three-fourths  mile  above  Minnesota-Iowa  State  line.  Azimuth  to  10-inch  1 
oak,  151^  32',  distance  8  meters.    Approximate  elevation,  1,108  feet. 

(^  Reno :  Tile  and  pipe  on  property  of  Albert  Richard,  at  crest  of  bluff,  a 
mile  below  Reno,  Minn. ;  at  east  edge  of  cultivated  field,  about  50  meters  abovi 
of  drain  leading  to  railroad  bridge  Na.  614.  A  10-inch  blazed  oak  st-ands  19 1 
south ;  a  12-inch  blazed  oak  stands  23  meters  north.  Approximate  elevation 
feet. 

@  Elgar :  Tile  and  pipe  on  high  ridge,  in  cultivated  field  on  property  of  J.  F. 
section  9,  township  12,  range  7,  about  2  miles  above  Victory,  Wis. ;  30  meters  < 
northeast  comer  of  cornfield,  and  is  equally  distant  from  two  ravines.  Sta 
near  wagon  road  leading  up  ravine  from  Elgar's  residence,  which  is  situated  at 
where  bluff  road  turns  hack  from  railroad  along  the  upper  side  of  Bad  Axe  R 
Approximate  elevation,  1,118  feet. 

@  Genoa:  Tile  and  pipe  on  property  of  John  Franzini,  on  uppner  end  of  first 
above  Genoa,  Wis.;  just  below  ravine  coming  out  at  *'Oue  mile  to  station' 
board  on  railroad;  2  meters  west  of  fence  at  edge  of  field,  and  45  meters  so 
fence  comer  at  edge  of  timber  on  south  bank  of  ravine.  A  5-inch  blazed  oak  i 
7  meters  southwest.    Approximate  elevation,  1,107  feet. 

@  Brown :  Tile  and  pipe  on  narrow  ridge,  property  of  George  Brown,  li 
above  Reno,  Minn.;  three- fourths  mile  above  point  where  Raft  Channel  leav 
bluffs;  165  meters  above  a  depression  in  top  of  bluff;  75  meters  above  ex^ose^] 
fonnerly  a  quarry;  one-fourtn  mile  above  a  prominent  rock  at  end  of  ridge 
and  back  of  Mr.  Brown's  house.  A  15-incn  blazed  oak  stands  4  meters 
Approximate  elevation,  1,087  feet. 

^  Stoddard:  Tile  and  pipe  on  hillside,  about  two-thirds  of  the  distance 
bottom  to  top  of  bluff,  in  small  open  spot  above  small  draw ;  opposite  lower 
cornfield,  100  meters  above  old  stone  house  back  of  railroad,  and  about  1  mile 
Stoddard,  Wis.  Azimuth  to  5-inch  oak,  marked  with  cross,  195^  34',  distaj 
meters;  azimuth  to  8-inch  oak,  blazed,  165^  15'.  distance  13  meters;  azimi 
8-inch  oak,  blazed,  134^  10',  distance  10  meters.    Approximate  elevation,  984  i 

©Brownsville:  Tile  and  pipe  on  land  of  Jacob  Harer,  10  meters  from  ci 
j  I  !  bluff,  on  narrow  ridge,  one-fourth  mile  above  mouth  of  ravine  at  Brownsville, 

I  I  Station  is  2  meters  east  of  a  small  oak  and  hickory,  1  meter  apart.    Azimuth  to 

•  I  blazed  oak,  77^  14',  distance  5  meters.    Approximate  elevation,  1,119  feet. 

I  @  Calvert:  Tile  and  pipe  300  meters  northwest  of  Calvert  Railroad  statj 

'  I  Wisconsin  side ;  on  small  mound  at  edge  of  sand  terrace  and  2  meters  from  e< 
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)  it  slopes  to  edge  of  timber  iu  bottoms  30  meters  west.  Approxi- 
)6feet. 

rile  and  pipe  on  upper  side  of  lane  leading  to  Mr.  McDonald's 
iles  below  La  Crescent,  Minn.,  and  1^  miles  below  Hoot  River;  at 
of  barnyard  and  about  80  meters  northeast  from  stone  dwelling 

8  on  property  of  Michael  McDonald,  sec.  2,  township  103,  range 
elevation,  1,221  feet. 

Copper  bolt  in  rock  sarmonnted  by  iron  pipe  on  blnff  point  jnst 
3  above  Root  River  and  about  2  miles  above  La  Crescent,  Minn., 

crest  of  blnff  and  point  of  ridge  at  top  of  rock  ledge.  There  is 
luff  one- fourth  mile  below  where  bluffs  turn  back  on  upper  side  of 
y.    Station  is  nearly  on  line  with  Grandfathers  Bluff  and  head  of 

Approximate  elevation,  1,081  feet. 
:  Tile  and  pipe  on  Grandfiithers  Bluff,  back  of  La  Crosse,  Wis. ;  on 
:y  point,  12  meters  above  quarry,  on  lower  face  of  bluff,  just  north 
»f  Main  street,  La  Crosse.  Approximate  elevation,  1,183  feet. 
Mle  and  pipe  on  property  of  Peter  Bruner,  on  highest  ground  on 
luff,  li  miles  north  of  Onalaska,  Wis.  Lower  side  and  face  of  bluff 
»d.    Approximate  elevation,  1,^  feet. 

ile  and  pipe  on  south  side  of  ridge  road,  about  1  mile  below  Dres- 
meters  west  from  bend  in  road  at  crest  of  bluff  on  lower  side  of 
y  due  west  from  comer  of  bluff  on  upper  side  of  same  ravine,  which 

of  Dresbach  Island.  Station  is  2  meters  north  from  road  fence  and 
fence  corner  at  northeast  corner  of  yard  in  front  of  residence  of 
Approximate  elevation,  1,275  feet. 

i  and  pipe  on  property  of  Henry  Winter,  1^^  miles  above  Dakota, 
>ack  of  crest  of  bluff,  on  small  projecting  point,  just  below  where 
up  large  ravine;  100  meters  above  prolongation  of  dike,  extending 
,o  Island  No.  90.    Azimuth  to  8-incn  white  oak,  217"^  25',  distance  4 

to  10-inch  black  oak,  50^  14',  distance  11  meters.  Approximate 
iet. 

9  and  pipe  at  edge  of  timber  on  crest  of  bluff,  at  second  rocky 
len.  Wis. ;  three- fourths  mile  above  the  town.  Azimuth  to  8-incn 
>3',  distance  4  meters;  azimuth  to  8-inch  oak  (marked  with  cross), 

4  meters.    Approximate  elevation,  929  feet. 

lie  and  pipe  4  miles  below  Trempealeau,  Wis.,  on  land  of  £lam 
»t  of  sand  ridge,  200  meters  east  of  the  MoGilvery  Ferry  road ;  25 
fence  and  23  meters  south  from  another  fence  and  300  meters  west 
in  Black  River  bottoms.  Approximate  elevation,  756  feet. 
Tile  and  pipe  at  east  end  of  top  of  Chicken  Breast  Bluff;  one-half 
ne-half  mile  above  Trempealeau,  Wis.  This  bluff  is  the  lower  in 
ietached  bluffs  standing  farthest  from  river.    Approximate  eleva- 

Dopper  bolt  leaded  in  bare  rock,  5  meters  back  from  crest  of  blnff, 
lignboard  above  Richmond  Station,  Minn.,  on  property  of  George 
liter  of  Island  No.  86,  on  first  blnff  below  draw  spanned  bv  Trestle 
cago,  Milwaukee  ana  St.  Paul  Railroad.    Approximate  elevation. 

Tile  and  pipe  on  west  end  of  Trempealeau  base  line,  1^  miles  below 
9.,  on  left  bank  opposite  foot  of  Island  No.  84 ;  200  meters  above  iirst 
ipelean,  3  meters  from  river  bank.    Elevation,  cap  on  pipe  654.97 

File  and  pipe  on  east  end  of  Trempealeau  base  line,  in  edge  of  heavy 
's  weat  of  Healys  Lake,  on  east  side  of  meadow  land  belonging  to 
ation,  cap  on  pipe  660.97  feet. 
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Tabls  No.  4. — Approximate  elevations  of  tiHangulaiion  tttationa  r^erred  to  the  Memp 
datum  as  determined  by  vertical  angles. 


Stotion. 


Fmitland — 
Muscatine . . . 

Campbell 

HuBhey 

Martin 

Hays ^.. 

I>eaD8  Point . 
Andalnsia... 

Bean 

Kane 

Davenport. . . 
Rock  Island . 
McClellan  . . . 
lUce  Track.. 
WatertofTD.. 
Valley  City.. 
Crab  island.. 
Lower  Base. . 

Le  Claire 

Le  Boone 

Hopson 

Princeton 

Wapsie 


Eleva- 
tion. 


782 
728 
728 
7S9 
753 
<r72 
095 
696 
717 
702 
685 
700 
683 
703 
687 
587 
691 
719 
707 
722 
597 
719 
715 


723 


891 

790 

801 

864 

818 

996 

1,036 

1,251 

1,111 

1,097 

800 


Soci 
Camanche. 

Clinton 

Lyons 

ElkBiyer 

Sabula 

Savanna 

Miller 

Green  Island . . . 

Harrington 

Bogers 

Smith 

Gordons  Ferry. . 
Gratiots  Grove . 

Habbard 

Gassman 

Convent 

Upper  Base 

Cutler 

Freese 

Fenley 

Platte  Blver...- 
Sherrilla  Mound 

Kratz 

Bumpel 

Wanpeton 

Bnena  Vista  — 
Brown  House.. - 

"West  Base 

^irschbaam 991 

6poden '      1,040 

iGlenSaven i        939 

Sandy  Creek..... 

Pagley..... 

Oark 

Wisconsin  Point 
Prairie  du  C^ien 

jDousman 

North  Base 

Picateo  

Painted  |lock#... 

MSprjLnif 

Maaden 

Ferry  ville 

Bush  Creek 

Wybum 

Kains 

JiOwer  Base 

NewAlbin 

Beno 

Brown 

Brownsville 

McDonald 

Boot  River 

Onalaska 

Dakota 

Trempealeau  ... 
East  Base 


994 
971 
1,096  I 
1. 114  I 
666 
951  , 


Stotion. 


964 

925 
1,027 
1,063 
1,039 
1,064 
1,197 
1,137 

631 
1,108 
1,089 
1,087 
1,119 
1.221 
1,081 
1.236 
1,259 
1,153 

651 


Hard  Times  . 
Carrathers  .. 
Hair. 


Wyoming 

Fairpori 

Lowry 

Perry 

Buffalo 

And<n-son 

Beatty 

School 

Moline 

Gilberttown 

Crow 

H«npton 

Fulton 

Svoamore 

Upper  Base 

BapidsCity 

Port  Byron .  - . . . 

Woodward 

Cordova 

Evergreen 

Maitds  D'Osier . 

Albany 

Ferris 

Jack  Green 

Dyson ^ 

Bristol 

Lains\ille 

Apple  River 

Hanover 

Blandiug 

Wise. 


Horseshoe 

Sinsinnawa 

HefTerman 

Rickey 

Catfish 

Lower  Base 

Dubuque 

Schubert 

Maqnoketa 

Spechts  Ferry . 

Potosi 

Grant  River  - . . 

McCartney 

Sparks 

Joco. 


East  Base 

Spring  Lake 

Klinehnnt 

Esmor 

Jump 

Langworthy 

Clayton 

Paterson 

Drake  

North  McGregor. 

South  Base 

Hanging  Bqck.... 

Lanka 

Sioux ...." 

LynxviUe.. 

Dagnon 

fleytmans 

Columbus 

Cowles 

Battle  Ground 

Upper  Base 

Elgar 

Genoa  

Stoddard 

Calvert 

Grandfather 

Dresbacb 

Holmen . 

Beardsley 

Kichmond 

West  Base 
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mnwntn  P.  B. 

M'». 

D!at«tiQ^. 

Kmir, 

LflTcM  by- 

Jfjlet. 

14 

I 

+  0.13 

-  ,0S 
*  -05 

-  .05 

+  .05 

-  .tn 

.00 

-  .Oft 

n   A   fiitntiU 

Do 

Di» 

Do. 

Do 

Do, 

•  ■  '' 

Do. 

Do, 

LB  No.  6. — rJitcrepaactes  between  right  and  h/t  h&nk  l^ntf*. 


jntif. 


Ft€i. 

ooe 

.13 
.1R> 
,17 
.05 
OB 
-111 
.12 


^iTer  onming  mi  itima  llise.    0iiitaiic«. 


Ul 

14S 
144 

]^ 

m 
lis 


jfO^, 


0.07 
.00 
,04 

.m 

.10 

.oa 


Descriptions  ^ind  elcvaliowB  of  hiffk*water  markit  ieneled  fa  in  teati^n  of 

JS94. 


D««cri|)Uiiii. 


t  eorntir  &f  A.J.  M qrttei  a  hoimf,  on  |#ifit  Hunk,  <^|if»fi«tt4v  heiid  of 


It  cnm^rof  Ktcbjird  GUililiu  ji  boumt.  ^00  Tnct^rji  aliave  M.orifii'ii 
«  of  Eltq.  W^toaif  7 iaH«9t  tietow  MiiftCAtloe,  Iowa .,., 


UM,  Small,  0n  right  ha^t^^  5|  mlten  betow  MyAcaiine,  Iuwa.h 


Lllnoiti  title  of  MtmeAllne  wh^ud  brld«!^ 

'■  bciitA«,  21  fntlen  lh;luw  MuflCJttiite,  lowm.. 


¥e«r. 


cTow'ii  hoiue.  21  milcA  below  Mu&oncijK^  Iowa. 
»QKsS  III  ilea  b«kjw  KrincAtinOi,  lown...^*  *--*..'. 


d iiAcatlDc,  luwo . , ^ . .  f . ^_ , . , ^ . . , , . ^ . * 

[lliiiDi'4  Alium  of  MnqiCfitJiie  "h-d^oii  tiddjiie. 

ai8  ou<l  of  UiiHcaltne  WHj^un  bridge *  ._ 

r .  M  aoketJDC:  r'n  store,  itt  Fa)  r^»rt  _<*..... 
(1  of  Fail-port,  Iowa ,,_,, 


acLti  of  Robert  Jntiiuion^  ojtpoiite  Montpelier^  lown.., 


U  ibrrcvfourlhH  oiile  above  MoDipbtiur.  Iowa.. 
iQ,"  4  milf^M  below  Havanport^  Jovra.  ..«.^««.^, 


list 

liHI 
1R70 

i&es 

1B8S 
1»90 

isoa 

IBSO 
]tt88 
ISOl 

1S88 

imt 

1893 
1870 
1S80 

liai 
liios 

1892 

urn 

1H92 

lesi 

1B0£ 

ism 

ISSB 
1802 


Eleira- 
tlon. 


552,01 

&4».04 

M».14 
*5I.  17 
550.91 

551.01 
549. 7S 

5.51.^ 
55L3A 

555.  01^ 
S&T40 
5&*,07 
5.'»3.a(l 
5S4.20 
5&3,37 
5Sa.Gt 

5sa.e7 

554.80 
655,71 

555.311 
500. 2a 
&60. le 
5fl0. 3| 

&a^6i 

5fl3.« 
6as,fl6 
MSL»1 
5«S.9i 
6«4,0i 


■i 


i'l  I 


I 


f^mjji 


!      i' 
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Tablb  No.  S.Slope  of  water  surface  in  MiensHnpi  Biver  between  sueoenive  sUme  U 
from  Davenport,  Iowa,  to  Keithshurg,  III. 


No.  of 
■tone 
line. 


Location  of  line. 


Elevation 
of  water 
fluilaoe. 


Total 
slope  be- 
tween 
linee. 


Midstzeam 

diatanoe 

between 

lines. 


}1? 

146 
146 
144 
143 
142 
141 
140 
139 
138 
187 
13tt 
135 
184 
133 
132 


4  mile  below  Credit  Island 

I  mile  above  Linwood,  Iowa 

I  mile  below  Buffalo,  Iowa 

At  Montpelier,  Iowa 

Atoenter of  Island 326 

I  mile  above  Fairport,  Iowa 

^  mile  below  foot  of  Island  331 , 

X  mile  below  foot  of  Island  332 

1  mile  below  Muscatine  wa^on  bridge. 

3)  miles  below  Muscatine,  Iowa 

7  miles  below  Muscatine,  Iowa 

I  mile  above  head  of  Island  346 

At  Port  Louiss;,  Iowa 

2|  miles  below  Port  Louisa,  Iowa 

2miles above  New  Boston, lU 

1  mile  below  New  Boston,  111 

1  mile  above  Keithsburg,  HI 


Feet. 
548.06 
646.80 
645.71 
643.90 
643.15 
641.61 
540.77 
638.32 
637.86 
537.02 
536.37 
535.26 
533.66 
532.76 
531.72 
630.89 
629.95 


Ftet. 


1.26 
1.09 
1.81 

.75 
1.54 

.84 
1.46 
1.46 

.84 

.65 
Ml 
1.61 

.89 
1.04 

.83 

.94 


MiUe, 


2.97 

2.86 

3.98 

1.93 

3.18 

2.84 

3.40 

2.91 

3.26  ! 

2.89  I 

2.75 

3.80 

2.87 

3.00 

3.12 

2.74 


Table  No.  9. 


DESCRIPTIONS     OF  BENCH   MARKS  FROM  KEITHSBURG,   ILL.,  TO  NEAR  ROCK    I8LA 
ILL.,  WITH  THEIR  ELEVATIONS,  IN  FEET,  ABOVE  THE  MEMPHIS  DATUM. 

[Mean  Gulf  level,  preliminary  value,  is  8.13  feet  above  Memphis  datum.    L.  B.  signifies  left  b 

and  R.B.  right  bank.} 

T.  B.M.  No.  1,  L.  B.  Nail  in  root  of  tree,  3- foot  elm,  4  meters  from  top  of  bi 
abont  I  mile  below  mouth  of  Edwards  Creek  and  opposite  sand  bar.  Elevat 
639.56. 

T.  B.  M.  2,  L.  B.  Nail  in  root  of  tree  on  north  side  of  30-inch  sycamore,  200  me 
above  Edwards  Creek  and  op]>osite  point  of  sand  ridge.    Elevation,  541.15. 

T.  B.  M.  3,  L.  B.  Wire  nail  in  root  of  forked  leaning  willow  tree,  abont  100  me 
below  stone  line  133,  between  bluff  and  river.    Elevation,  540.73. 

T.  B.  M.  5.  Wire  nail  in  root  of  4-inch  oak  sapling,  about  15  meters  from  ^f' ; 
nearly  on  line  with  J-f  *  and  H^*    Elevation,  584.01. 

T.  B.  M.  1,  R.  B.,  is  nail  in  root  of  S-foot  maple,  north  side.  Tree  stands  amoi 
lot  of  large  elm  trees,  10  meters  back  from  bank,  li  miles  above  ^i^.  Elevati 
540.25. 

T.  B.  M.  2,  R.  B.,  is  nail  in  root  of  12-inch  willow  tree,  at  top  of  bank;  behind 
and  a  little  above  point  opposite  month  of  Edwards  Creek.    Elevation,  538.29. 

Stone  line  ISS, — One  mile  below  New  Boston,  111. 

^\^  Tile  and  pipe  790.2  meters  back  of  B.  M.  J^f**,  on  the  edge  of  cultivated  i 
belonging  to  Henry  Ives;  22  meters  north  of  the  northwest  corner  of  garden 
8-inch  white  oak,  101^,  14.5  meters;  to  15-inch  hickory,  161^,  31.5  meters.  EU 
tion:  Cap  on  pipe,  583.77;  bolt  in  tile,  579.77. 

■4^  Tile  and  pipe  on  left  bank,  on  top  of  sand  bluff,  at  the  edge  of  the  woods 
in  front  of  the  Mew  Boston  cemetery;  abont  25  meters  from  the  river;  to  10-lnch 
oak,  5^,  15.5  meters:  to  12-inch  red  oak,  164^  30',  44  meters;  to  12-inch  red  oak,  21 
302  meters.    Elevation:  Cap  on  pipe,  604.49;  bolt  in  tile,  600.47. 

^}3  Tile  and  pipe  on  right  bank,  25  meters  from  shore,  opposite  B.  M.  H^;  t 
inch  locust,  94°  30',  73  meters;  to  15-inch  elm,  341°,  6.4  meters;  to  30-inch  elm,  21 
8.8  meters.    Elevation :  Cap  on  pipe,  542.89;  bolt  in  tile,  538.96. 

^\^  Tile  and  pipe  on  the  back  edge  of  a  slough,  892.4  meters  back  of  B.  M.  H^, 
approximately  on  line  with  B.  M.s'  H^  and  ^p;  to  12-inch  elm,  28°  30",  9.7  met^ 
to  12-inch  black  oak  tree,  279°  30  ,  7.5  meters;  to  8- inch  ash,  205°  30',  9.9  met 
Elevation :  Cap  on  pipe,  540.30;  bolt  in  tile,  536.28. 

High- water  mark  of  1881  is  nail  drivei)  in  brick  foundation  of  warehouse  at  > 
Boston,  111.  (on  which  is  also  P.  B.  M.  22).    Elevation,  552.06. 

T.  B.  M.  3,  R.  B.,  is  nail  in  root  of  15-inch  maple  standing  out  in  front  of  timb 
edge,  on  point  opposite  New  Boston  (Sturgeon)  Bay.    Elevation,  540.36. 

'r.  B.  M.  5,  R.  B.,  is  nail  driven  in  root  of  15-inch  birch  tree,  at  top  of  bank,  ab 
800  meters  below  stone  line  134,  30  meters  above  corner  of  wire  fence.  Elevati 
543.52. 
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.,  wire  nail  in  root  of  4*iD€ti  maple,  200  metern  above  iDOiitli  of 

tucterii  liacfc.  from  abore,     E  leva  lion,  54L4l*^, 

I.,  wire  nail  in  root  of  l84ocb  inaiiJeT  aUotit  midway  between  4* 

on.  542.77, 

Two  njilefl  ftboT^  New  Boston,  III. ;  ouo-foiirtli  mile  above  tlie  old 

le  20  meturfl  from  tbe  west  edge  of  a  ewamp  aud  rtl3  metem  back  of 
n<!h  ash,  16-  30  ,  IMJ  meters:  to  15-inch  vri Ho w-^  79-  30  ,  6.9  inetere; 
238^>  30%  e,7  mettira,    Elisvftiion;  Caii  on  pipe,  540.28;  bolt  in  til«r 

f>P  on  left  ba-nk,  600  meters  below  a  clearing,  on  a  ridgp  between  a 
I  a  narrow  slongb  rimning  piirallel  to  this  river,  10  nieltTs  from  tbe 
k;  to  18-jnc!i  maple,  319",  14  metorB;  to  24-inch  tottonwood,  iS^ 
li-mrh  willow,  269^,  11.2  meters.  Elevation :  Cop  on  pipe*  543.99; 
L 

peon  Jowa  shore.  lOioetera  from  baiikJiOO  meters  b^^low  outlet,  to 
just  norlb  of  a  dry  sloneb;  to  12-incb  black  tiak,  43-,  175  int'titrii; 
lak,  29T-',  B.7  meters,     Elevation:  Cap  on  pipe, 54 1.23;  bolt  in  tile, 

^e  on  top  of  an  old  embankment,  apparentty  a  railroad  dump,  tiear 
of  tiekl,  970  meters  back  of  H.  M.  4\  and  on  line  with  li,  Ms.  ^^* 
?h  cotton  wootl^  283  t  9.3  me  ten;  to  15- inch  cot  tou  wood,  38^  30%  9 
h  cottouwoocl,  178^,  2.6  meters.    Elevation;  Cap  on  pipe^  650.^; 

r  &f  /5fff.— Center  of  bead  of  wire  nail,  in  river  side  of  9-iucU  thorn 

corner  of  bouse  of  A.  .1,  ilartin  fiissuudti^  course  of  rive*  to  l>e 

bin's  bouse  ts  on  L.  B.^  opposite  bead  of  upper  Keg  Island.     Eleva- 

t  o/  /5i?J,^Cent«r  of  hea<l  of  wire  nail,  in  east  wide  of  9-inch  hick- 
west  comer  of  bonse  of  liicbard  Gliddeu.     There  nre  two  rota  in 

Mr.  Olidden's  place  is  ou  L.  B.,  adjoining  Mr,  Martin^  and  300 

Both  marks  were  ptit  in  iti  morning  of  hl^he^t  water  in  1892; 

river  to  be  north  and  south.     Klevatiou,  549.14. 
il  iu  root  of  Jeaiiing  willow  tree,  about  14  iucbefl  iu  diameter,  on 
B. ),  and  about  1  mile  above  stone  line  134;  about  100  meters  below 
pper  and  lower  Keg  islands.     Elevation,  541,45, 

B.  Wire  nail  in  root  of  18^ inch  ash  at  top  of  bank;  about  800 
er  end  of  Turkey  Island,  and  200  meters  above  a  Government  light. 

ip,  is  nail  in  root  of  12-inch  willow  tree,  three- fourths  inilf*  above 
D  nietefH  l>elow  slough  aud  5  meters  from  top  of  bank,  ou  Mnscatine 
n»  .'>45,47, 

I,,  is  nail  iu  top  of  stump  of  l<>inch  willow  tree,  at  top  of  blnff 
bove  mouth  of  drf"  slough  ^  and  about  2  miles  above  ^tone  line  134. 

Almnt  3^  miles  below  Port  Louisa  Landing, 

»e  on  left  biink^  842  meters  buck  of  H.  M,  ^^^^  180  mc'terii  noutbwest 
eld;  to  20-incli  black  oak,  300°,  16,6  meters;  to  15-inch  elm,  201^, 
inch  asb,  82^,  2,3  meters.    Elevatiou ;  Cap  on  pipe,  5-15,79 ;  bolt  in 

po  10  meters  from  the  river  shore  and  325  metem  above  C*  H, 
s;  to  18*ini'h  elm  tree,  73-,  7,6  meters;  to  30-inch  Cottonwood,  191'-^, 
incli  black  oak,  310^,  13.2  meters,     Klevation  :  Cap  cm  pipe,  544,73 ; 

i.,  is  nail  in  root  of  40-iiich  elm  tree,  at  top  of  river  bank,  directly 

Furkey  Island,  ami  about  1  mile  above  ^%^»    Elevation,  545,33. 

[i,,  is  top  of  upper  of  two  nails  driven  hori7.ou tally  into  a  10- inch 

10  meterR  baclc  froui  bin  A'  bank  at  lower  comer  of  tield,  oue-half 

^tiuisa,  Iowa.     Elevation,  546.01, 

B.  Wire  nail  in  root  of  ^4  inch  elm,  on  riverside,  one-fourth  mile 

>osite  Port  Loui^na,    Elevation,  514,30. 

pe  on  Turkey  Isbiud^  S  meters  from  east  shore  and  opposite  B,  M, 

low,  SSS"^-,  13  meters;  to  18'iucb  maple^  76^-'^  15  meters;  to  lO-inck 

iieter».     Elevation :  Cap  on  pipe^  543.22 ;  bolt  iu  tile,  539^21, 

ipe  1,0!} 1, 7  uteters  back  of  P.  M,  ^ij^,  on  the  miiin  shore,  10  meters 

^k  md  480  meters  below  W,  Garrctl*s  field;  to30-iucli  elm,  301-, 

Inch  elm,  126^,  8,5  meters.     Elevation  t  Cap  ou  pipe,  544,50;  bolt 

Fort  Louisa^  low&. 


I 
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^A  In  woods  opposite  Port  Lonisa,  on  Bogas  Island,  279  meters  from  riyer, 
meters  west  of  slough,  abont  45  meters  above  j auction  with  another  slough; 
18-inch  elm,  287^,  13.7  meters;  to  12-inch  ash,  80^,  15.2  meters;  to  12-inch  ash,  12 
21.5  meters.    Elevation :  Cap  on  pipe,  544.23;  bolt  in  tile,  540.21. 

^^  Tile  and  pipe  on  Bogus  iBland,  35  meters  from  shore,  in  small  open  tim 
opposite  Port  Louisa,  Iowa;  directly  opposite  foot  of  small  towhead;  to  20-ii 
elm,  18^,  8.7  meters ;  to  8-inch  triple  elm,  137^,  4  meters ;  to  12-inch  ebn,  2(K^^,  4  meti 
Elevation:  Cap  on  pipe,  544.88;  bolt  in  tile,  540.87. 

'  ^i^  Tile  and  pipe  in  open  spot,  at  comer  of  roads,  on  line  of  road  nmniDg  Im 
from  Port  Louisa  j;o  the  bluffs;  on  point  where  old  house  once  stood,  east  of  Dri< 
over  Muscatine  Slough,  23  meters  south  of  fence  and  19  meters  west  of  another  feo 
to  20-inch  maple,  158^,  10  meters;  to  25-inch  maple,  103^,  16  meters;  to  12-inch  don 
maule,  43"^,  9  meters.    Elevation :  Cap  on  pipe,  547.80;  bolt  in  tile,  543.80. 

-^  Tile  and  pipe  on  line  of  wire  fence,  on  south  side  of  road  running  back  fi 
Port  Louisa,  135  feet  west  of  fence  corner,  at  bend  and  junction  of  roaids.  £le 
tion:  Cap  on  pipe,  547.01;  bolt  in  tile,  542.95. 

T.  B.  M.  13,  L.  B.  Wire  nail  in  coffee-bean  tree  6  inches  in  diameter;  on  R.  B 
Illinois  Slough,  about  10  meters  north  of  stone  line  136.    Elevation,  546.46. 

T.  B.  Bf .  14,  L.  B.  Wir^  nail  in  large  root  (on  river  side)  of  30-inch  elm,  on  L, 
of  Illinois  Slough,  about  three-fourths  mile  above  stone  line  136.    Elevation,  546 

T.  B.  M.  15.  Wire  nail  in  root  of  3-foot  forked  elm,  on  L.  B.  of  Illinois  Slougl 
meters  from  top  of  bank :  about  1  mile  below  head  of  Bogus  Island  and  100  mei 
from  an  old  losr  barn.    Elevation,  545.82. 

T.  B.  M.  10,  K.  B.,  is  nail  in  root  of  16-inch  birch  tree,  on  top  of  bank  at  montl 
upper  side  of  dry  slough,  about  1  mile  above  Port  Louisa.    Elevation,  541.21. 

T.  B.  M.  11,  R.  B.,  is  nail  in  root  of  11-inch  elm,  standing  10  meters  back  £ 
bank  of  river,  abont  1^  miles  above  Port  Louisa.    Elevation,  545.27. 
.  T.  B.  M.  12,  R.  B.,  is  nail  in  root  of  18-iuch  white  oak,  on  river  side  of  tree.    1 
'stands  on  bank  and  is  about  50  meters  below  Government  light  and  three-foa] 
mile  below  head  of  Bogus  Island.    Elevation,  545.26. 

T.  B.  M.  13  is  nail  in  root  of  30- inch  cotton  wood,  on  river  side  of  tree,  at  to] 
bank,  and  about  opposite  head  of  Bogus  Island.    Elevation,  546.01. 

T.  B.  M.  14,  R.  B.,  is  nail  in  root  of  36-inch  elm  tree,  at  top  of  bank.  Tree  is  lar] 
of  any  in  immediate  vicinity ;  opposite  middle  of  small  island  and  about  2,000 me 
above  ^i^ ;  tree  stands  out  more  prominently  than  any  other.    Elevation,  545.25 

T.  B.  M.  15  is  nail  in  root  of  16-inch  birch  tree,  at  top  of  bank,  10  meters  be 
small  hickory,  with  high-water  marks  15  meters  below  P.  B.  M.  25;  one-half  i 
■below  stone  line  138;  nail  on  river  side  of  tree.     Elevation,  549.12. 

mgh-tcaler  marks. — 1851 :  Spike  inside  of  10- inch  hickory ;  elevation,  551.17.  II 
Spike  inside  of  lOinch  hickorv;  elevation,  550.96.  1888:  Spike  inside  of  10-i 
hickory ;  elevation,  550.99.  I880 :  Spike  inside  of  5-foot  elm ;  elevation.  551.02.  II 
.  Snike  inside  of  10-inoh  hickory ;  elevation,  549.78.  1892 :  Spike  inside  of  5-foot  € 
elevation,  551.58.  These  high- water  marks  on  group  of  trees  in  front  of  dwell 
-formerly  owned  by  Esquire  Walton  and  are  said  to  be  correctly  given.  Informsi 
given  by  Esquire  Walton's  son. 

T.  B.  M.  17,  L.  B.  Wire  nail  in  root  of  9-inch  double  ash  tree,  on  L.  B.,  about  < 
half  mile  above  stone  -4^.    Tree  is  on  top  of  bank.    Elevation,  545.88. 

T.  B.  M.  18,  L.  B.  Wire  nail  in  root  of  24-inch  honey  locust,  on  river  side  of  t 
on  L.  B.  of  Illinois  Slough,  about  1  mile  above  stone  line  137 ;  300  meters  below  li 
Barkis  Island.    Elevation,  545.47. 

Stone  line  1S7. — Three  miles  above  Port  Louisa,  one-fourth  mile  above  Island 

•^f^  Tile  and  pipe  on  Illinois  bank,  50  meters  from  left  bank  of  Illinois  Slougb 
meters  in  front  of  large  slough  and  600  meters  above  mouth  of  slough;  to  36i 
elm,  359^,  15  meters;  to  24-inch  soft  maple,  114^\  13  meters:  to  36-inch  eUn,  207^, 
meters.    Elevation :  Cap  on  pipe,  547.33;  bolt  in  tile,  543.30. 

i|7.  xile  and  pipe  in  clearing  on  Barkis  Island  (346),  abont  one-fourth  mile  al 
foot  of  island,  25  meters  from  bank  of  river,  70  meters  from  bank  of  Illinois  Slou 
to  12-inch  soft  maple,  168^,  14  meters;  to  24-inch  cottonwood,  35^,  19.7  meters 
15-inch  ash,  226^,  19  meters;  to  10-inch  soft  maple,  130^,  7.8  meters.  Elevati 
Cap  on  pipe,  546.61;  bolt  in  tile,  542.59. 

x}i  Tile  and  pipe  on  right  bank,  40  meters  from  river  bank  and  400  meters  al 
foot  of  Barkis  Island;  a  wagon  road  is  18  meters  west  of  stone;  to  18-inch  coti 
wood,  29^,  5.4  meters;  to  30-inch  elm,  319^,  21.6  meters;  to  15-inch  locnsty  242P, 
meters ;  a  48-inch  sycamore,  5  meters  from  bank,  is  nearly  in  line  with  the  B.  M. 
elm  tree;  sycamore  not  blazed.    Elevation:  Cap  on  pipe,  548.90;  bolt  in  tile, 544 

T.  B.  M.  20,  L.  B.  Wire  nail  in  root  of  12-inch  leaning  willow;  200  meters  be 
stone  line  138.     Elevation,  545.12. 

Stone  line  158, — About  7  miles  below  Muscatine,  Iowa;  across  middle  of  first  t 
head  below  Blanchard  Island. 
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\nim  1/H9.5  xpi'teri  bat-k  of  B*  M.  ^i*.  on  liimJ  of  C,  R.  Woodward, 
I  of  iTifit  and  we^t  road.  It  is  in  low  ground  an  prfvirie;  a  snmll  lake 
=*t  ot  li,  M,  A  cidttviited  pi^nt^  of  j;roniid  whkdi  n«r*i  jibinit  5  feet 
|i?u]rip  is  about  5Uiu»U'r»  »oiitb.  ii,  M.  la  ul&o  midway  bt-tween  two 
s  that  join  15  jiiet«m  ttmilh.    Elevation:  C»p  on  pipe,  54^^;  bolt  in 

j'ipe  on  Illinois  »borc%  Ui<>  meters  nliove  C.  R,  Wotnl ward's  iionb  fence 
melere  aboV4>  Toot  of  slim  towht^id  below  lower  end  of  Idsinchard 
btrs  fi^om  cbnto;  to  :16  iucb  t^lm*  252  ,  *2'6.3  uictem;  to  15o[Hb  Hoft 
uieU^Tw;  to  36  inrh  Am,  lyfl  %  8  meters.  Elevation:  Cap  on  pipe* 
Ldt%  ri43.98. 

npe  LIO  meters  from  river  bnuk^  on  Muttcatlne  tslanrl;  1  mett^r  west  of 
tyard  fence;  to  lO-inch  co flee  bean  tree,  20CK^  4  mi*tt^re;  to  24-iueb 
O^f  6  meteri*;  to  northeai*t  corner  Beatty*B  bon»e*  94^,  30  meters, 
on  fiipe,  550,92;  Ijolt  in  tile,  551. 9tK 

L  B.,  18  nail  in  root  of  6-inch  syearaore  stump,  about  2,4fX>  meters 
)  138.     Elevation,  548,57. 

L  B,,  ti  nail  hi  toot  of  lO-inrb  eottonwood  tree,  in  edge  of  willows, 
mton^  line  139,  30  meters  from  wat^'r'i*  edgr.  Elevation,  546^23. 
ark  1888  and  1891,  t^levution,  551,59;  high- water  mark  1*I8(^  elevation, 
ter  inark«  on  iJO-inch  burr  oak.  on  place  of  M.  R,  Smulb  al>oixt  l()0 
house,  2  meters  west  of  road.  T,  B.  M*  u  in  root  of  same  tree;  ele- 
^  5-19.36;  about  U  inileH  above  wtone  line  138* 

lil  in  fork  of  doubly  willow,  on  top  of  bank,  on  L»  B,  of  Blancbard 
TH  north  of  lar^^e  oak,  llH)  metert^  north  of  large  slonghj  about  2  miles 
I  138,     Elevation,  55CI.  19, 

ire  nail  in  stump  of  iiO-inck  maple,  20  meters  back  from  bank,  about 
w  house  and  btone  line  130,     Pllevatioti,  549.35. 

— Abont  3i  niilea  below  Muftcatine,  Iowa,  ^f-  Tile  and  pipe  in  open 
i  below  inoiitb  ot  Copperas  Creek,  3(1  niettTS  back  of  narrow  ialaud, 

0  fence  comer,  4  metenaeast  of  waggon  road  ;  lioo  croasca  small  ialand 
below  dw*^lHng  bonse  on  main  bank  of  river;  to  14- inch  burr  oak, 

s;  to  40-inch  double  eott-oowoiid,  215- ,  21  meters;  to  36dncb  elm,  315'-', 
!vation;  Cap  on  pipe,  550.63;  bolt  in  tile,  546.62. 
?ipe  mi  Blftuchard  Isiand,  I  mile  WIow  head  of  ridgOj  100  meterafrom 
front  Flongh  on  the  west,  and  25  meters  from  bniall  slonji^h  on  east; 
;ree,  28U  ,  11  Uietera;  to  10-inch  back  berry,  48^,  7  meters;  to  2t}'iiicli 
itet».  Elevation  t  Cap  on  pipe,  552.62;  bolt  in  tile,  548*61. 
^ipe  on  properly  of  D. Treeniani  at  intereection  of  two  wire  fences,  one 
[t,  tbe  other  ea^t  and  wcMt,  170  meteri^  itorth  of  east  and  west  road  i 
k  Cottonwood  and  a  birch^  atjtnd  suntli  of  B.  BI. ;  to  south  line  of  wo- 
^rs  south;  to  levee,  156  meters  eaj^t;  to  4-inch  hinh  tree,  343'^',  6 
h  Cottonwood,  352^-,  37  meters.    Elevation  :  Cap  on  pipe,  550.60;  bolt 

pipe  on  Mnscatine  Islands  along  ea^t  and  west  bed|?ej  ou  property 
F,  Farmelee;  to  cmter  sontbeaat  i,  set'tion  21^  along  hedge,  90-,  12.5 
ioa :  Cap  on  pipe,  558, 15 ;  bolt  in  tile,  554. 18. 

B.,  in  fork  of  double  *dm  9  and  18  inches,  about  8  inchea  above 
ers  above  head  of  Blanch  a  rd  If^laud.  10  meters  back  iVom  top  of  bank. 
8. 

lark  of  1892  is  paint  mark  on  down-river  pier  of  first  eouple  of  tubu- 
llinois  side  of  Mnsotttiuo  wagon  bridge;  high- water  mark  is  upper 
ark.     Elevation,  555.62. 

B„  is  nail  iu  rootof  10-incb  cotton  wood  tree,  stjinding^  about  10  meters 
^  and  directly  in  front  of  dwelling,  about  300  meters  below  head  ol 
id,     Elevation,  518.44, 

1  ark  of  1^<88  H  nmrked  by  rziilroud  spike  in  aide  of  tree  in  front  of  Mr. 
ling,  about  2^  niilob  below  Muscatine.  High  water  of  181^2  m  niarked 
ft] de  of  sam e  t ree  ( 30- inch  elm }.  E le vii ti on :  imSj  553 . 4 0 ;  1 8}»Lf ,  .^w4 . 07. 
larka  on  6^ inch  oak  tree  at  top  of  hank,  on  river  aid^  of  road,  iu  front 
r'a  dwelling,  2^  miles  below  Mimcatine,  one-fonrth  mile  above  Mr. 
Elevation:  1888,55:3.66;  1892,554.27, 

>f  1870,  1880,  and  1881  are  murked  by  the  top  of  posts  ftet  at  top  of 
■  Mr,  IT,  Hn^elton^s  dwelling,  about  2  miles  beliHV  Muscatine  and  o ne- 
ve Barrow^s  place.  Elevation  :  1870,  553.27 ;  1880,  .^j51i55;  1881,  553.67, 
I,  B,,  is  nail  in  root  of  164nch  maple  at  foot  of  willows,  oppowito 
land,  that^3^«  is  on;  tree  directly  in  front  of  dwelling.    Elevation, 

R,  B,  Nail  in  elbow  of  short,  6- inch  maple,  abiuit  W  inchas  from 
ters  below  Hershey'**  sawmitL     Elevation,  549.54. 
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Stone  line  140. — In  lower  part  of  Mnacatine,  Iowa, 

-jo  Tile  and  pipe,  opposite  lower  Mnscatine  lumber  yaicUi,  on  ridge  between  U 
sloughs ;  7  meters  west  of  one  slough  and  12  meters  east  of  another  slough,  100  mete 
above  their  junction;  530  meters  from  the  river  bank;  4M  meters  from  B,  M.  ^\^*^ 
24-lnch  pin  oak,  138^,  5.8  meters:  to  10-inch  ash,  198^,  6.6  metexs;  to  96-inoh  fo 
pronged  ash,  355°,  7.2  meters.    Elevation :  Cap  on  pipe,  549.20;  oolt  in  tile,  545.17. 

-4^  Tile  and  pipe  on  left  bank  on  ridge,  back  of  hollow,  50  meters  fSmn  riv 
bank,  70  meters  below  month  of  slough  back  of  island;  opposite  Muscatine, low 
about  1  mile  below  Muscatine  Bridge;  to  8-inch  walnut,  168^,  2  meters;  to  14-iD< 
burr  oak,  184"^.  11.2  meters;  to  X8-inch  elm,  6iP,  5.3  meters;  to  8-inch  walnut,  271 
3.2  meters.    Elevation:  Cap  on  pipe,  555.44;  bolt  in  tile,  551.48. 

^}fi  Tile  and  pipe  on  towhead  opposite  lower  part  of  Muscatine,  Iowa;  200  meti 
below  head  of  towhead :  50  meters  from  west  bank  and  150  meters  from  east  ban 
to  10-inch  willow,  145^,  30.5  meters ;  to  8-lnch  maple,  68^,  27  meters;  to  8-inch  map 
220°,  49  meters.    Elevation:  Cap  on  pipe,  548.77;  bolt  in  tile,  544.77. 

^^  Tile  and  pipe  in  southern  part  of  Muscatine,  Iowa,  north  of  lumber  yards ; 
is  on  a  side  hill,  in  meadow  belonging  to  Wcltz,  along  a  north  and  south  fence, 
meters  north  of  Bowling  Green  road ;  to  10-inch  oak,  SS0°,  7  meters ;  to  10-inch  oi 
139°,  1.3  meters:  to  8-inch  oak.  326°.  8.3  meters.  Elevation:  Cap  on  pipe,  655.C 
bolt  in  tile,  651.61. 

T.  B.  M.  23,  R.  B.,  is  railroad  spike  in  switch  block,  about  100  meters  below  Oatm< 
Company's  warehouse.    Elevation,  560.67. 

Rod  held  directly  over  letter  H.  High- water  mark  of  1881  is  cut  on  east  side 
waterworks  building,  in  top  of  stone  foundation.    Elevation,  554.80. 

B.  M.  44.  McKenzie  is  top  of  southeast  comer  stone  bed  of  pump  cylinder 
waterworks.    Elevation,  555.51. 

16-foot  mark  in  well  is  cut  in  brick  wall  of  cistern,  which  is  connected  with  rii 
by  20-inch  pipe.    Elevation,  16- foot  mark,  553.50. 

Rod  held  on  15-foot  mark  of  gauge  of  waterworks  section  reads  from  5  to  16  fe 
is  nailed  to  12  by  12  foot  pier,  15  meters  below  warehouse:  gauge  section  is  a  4 
4  inch  scantling,  15-foot  mark  on  gauge.    Elevation,  552.93. 

Rail  elevation  taken  on  a  line  with  northeast  end  of  Mnscatine  depot;  depot 
north  side  of  track ;  base  of  rail,  558.29 ;  top  of  rail  outside  track  most  distant  fr 
depot,  558.64;  top  of  rail  inside  rail  of  insiae  track,  558.73.  Top  of  water  tabic 
depot  soutbenst  comer,  about  8  inches  above  platform.    Elevation,  559.19. 

B.  M. (of  city  engineer)  is  top  of  northeast  corner  of  west  abutment  of  Fn 

Street  Wagon  Bridge,  about  50  meters  northeast  of  depot.  Elevation,  referred 
city  datum  and  as  given  by  city  engineer,  300.37.  Elevation,  556.47,  Hemp 
datum. 

Gauge  cut  in  Iowa  side  second  pier  of  bridge.  It  is  on  southwest  comer  of  sec< 
pier,  reads  from  5.4  to  18.4  feet.  Elevation:  High  water  of  1892, 555.95;  high-wB 
mark  reads  on  gauge  18.4  feet. 

City  B.  M.  is  top  of  southeast  comer  of  east  pier  on  north  side  of  railroad  in 
Muscatine  High  Bridge.  Referred  to  city  datum  and  as  determined  by  city  engin< 
Elevation,  302.74 ;  elevation  by  Memphis  datum,  558.79. 

1892  high- water  mark  on  lower  pier  of  third  pair  of  tubular  piers  from  Illii 
side  of  Muscatine  wagon  bridge.    Elevation,  555.71. 

1892  high-water  mark  on  downstream  side  of  Illinois  end  of  wagon  bridge, 
small  house  or  tollgate.    Elevation,  555.36. 

Stone  line  141, — About  1^  miles  above  Muscatine  Bridge;  100  meters  below  fool 
Island  No  332. 

^^  Tile  and  pipe  in  timber  80  meters  from  river  bank,  on  left  bank,  abont  o 
fourth  mile  below  head  of  Island  No.  334;  to  15-ineh  ash,  115°,  7.3  meters;  to 
inch  burr  oak,  46°,  5.5  meters;  to  15-inch  burr  oak,  271°,  9  meters.  Elevation:  C 
on  pipe,  553.64;  bolt  in  tile,  549.59. 

^\^  Tile  and  nine  one-half  meter  north  of  south  right-of-way  fence  of  Chica 
Rock  Island  and  Pacific  Railroad;  192  meters  west  of  Bridge  No.  93;  18  meters  ^ 
of  switch  where  siding  runs  to  tile  factory;  14.5  meters  south  of  railroad  tra 
Elevation:  Cap  on  pipe,  553.35;  bolt  in  tile,  549.32. 

H^  Tile  and  pipe  1  meter  north  of  hedge  fence,  along  wagon  road,  on  property 
Capt.  John  W.  Anderson,  and  1  meter  east  of  east  line  of  John  Berry's  property; 
12-inch  wild  cherry  tree,  34°,  3  meters.  Elevation:  Cap  on  pipe,  606.52;  bolt 
tile,  602.43. 

T.  B.  M.  29,  L.  B.  Wire  nail  in  body  of  leaning  willow,  24  inches  in  diamel 
about  18  inches  above  ground ;  30  meters  from  top  of  bank ;  1^  miles  above  st< 
line  141.    Tree  is  double.    Elevation,  549.74. 

T.  B.  M.  30,  L.  B.  Wire  nail  in  root  of  4-foot  forked  elm;  two  8-inch  forks  d< 
the  ground;  on  top  of  bank  and  200  meters  above  dike.  Elevation,  549.90.  C 
mile  below  stone  line  142. 
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kVire  nail  in  root  of  fi-incll  red  haw,  4  raptors  frmn  iap  of  hsink; 

md;  .100  meters  below  stone  line  142.     Elevation,  .Vil.ai. 

ia  nail  in  root  of  8- inch  willow,  about  l.CHMl  met  era  above  ^^k 

,  is  nail  in  root  of  30- inch  cotton wocmI;  nail  iiboiit  3  frwt  from 
sin  open  i^pot  at  top  of  bank,  abotit  2,  OiK}  tueters  above  atono 

ishigbei^t  point  of  snnth  end  of  Jar^e  bowlder,  10  motors  in  fnmt 
Tont  of  bouse  and  opposite  rli>aring  on  ifiland,  about  800  meters 
Elevation,  545.63. 

,  is  point  on  noutheast  corner  of  lower  jftone  of  west  abutment 
Q  Chicago^  Rock  Island  and  Pacific  Railroad,  at  ttton©  line  142. 

K)  meters  below  foot  of  laland  No»  331, 

on  left  bankj  on  line  of  north  and  south  fence,  one-fourth  milo 
>site  foot  of  Island  No,  331,  on  land  of  N,  IX  Kicket;  at  toot  of 
K>ve  fence  corner;  tree  25  int'hefl  in  diameter,  40^,  4 Si  uieicrH. 
pipiS  574.60;  bolt  in  tile,  ttlOM. 

B  on  property  of  Mr»*  McDonald,  4*  inile."^  above  Muscatine,  30 
creek  crossed  by  Railroad  H  ridge  78,  and  6Gf>  me  t-ers  above  We  Hand 
(t  of  fiontheast  corner  of  hous**f  1  meter  east  of  largo  apple  tree, 
pipe,  mU2;  bolt  in  tile,  576.08. 

.  Wire  nail  on  root  of  21-inch  cotton  wood,  25  meters  back  from 
ronrths  mile  above  stone  line  112,  40  meters  above  moutb  of  »inall 
alow  dam,  on  wagon  road.     FJevation^  5JfMW, 

Wire  nail  in  root  of  forked  IcaniniLC  12-inch  willow,  about  ouc- 
irport,  10  meters  below  wiro  ft^nce,  opposite  bouse,     Elevation, 

,  is  nail  in  root  of  8-inch  Cottonwood,  at  top  of  river  bank,  op]iO' 
;  heaiL  of  (tencva  Island.     Elevation^  ,^i53.57. 

I  on  a  Jit] c  with  east  ond  of  depot  at  Fairport,  Iowa;  south  mil 
J  of  rail,  5(H*,71 ;  baso  of  rail,  5fi?^.rJ.i. 

in  root  of  30-iDcb  aj^camore  on  cast  side  of  tree.  Tree  standing 
Qd  Booth  street,  in  Fairport »  Iowa.  This  ia  the  fartheHt  street 
stands  abont  40  meters  np  tin?  river.  Klcvatiou,  552. 
est  point  on  north  end  of  Rujall  bow  bier  that  rises  about  one-half 
>f  ground,  in  front  of  upper  end  of  willowsj  and  about  511  meters 
5.     Elevation,  545.55. 

:  of  1H92  is  a  spike  driven  in  east  side  of  Iti-incli  sycamore  t^tand- 
[acksrner'a  ^ixjcery  store.     Klcvation^  560.28. 

of  1892  and  188^  is  marked  on  4 -foot  eini,  40  meters  east  of  foot 
b  street  east  in  Fairport,  lovva.  Just  above  T.  H,  M.  31.  ix*^ 
ace  in  northwest  side  of  tree.     Elevation,  5r>9.16.     1892  mark  is 

west  aide  of  tree.  ElevntioUt  560 J19. 
ne-fonrth  mile  aliove  Fairportj  Jowa. 
on  Illinois  bank,  about  one-fourth  mile  back  from  river  bauk^  1 

fence  at  foot  of  blufls,  along  wa^^on  rood:  li.  M.  is  250  meters 
,  about  70*)  meters  west  of  Mr.  Marti n*8  houne  an  laud  of  Thomas 
k  walnut,  310  ^  17.4  metei^ ;  to  10- inch  white  oak,  324-,  20  meters ; 
k,  bo^j  43  meters.     Klevation :  Cap  on  pipe,  599.50;  bolt  in  tile, 


1  meter  north  of  south  fence  of  Muscatfne  and  Davenport  waf:on 
irth  mile  above  Fairport,  Iowa;  i?fi^  meters  east  tif  east  line  of 
s  eastern  boundary  of  Fairport;  to  lO-incii  white  onk^  19^^  ,  23,5 
black  walnnt,  90^\  30  meters.     Fhwation;  (*ap  on  pipe,  liOli.iri; 

Wire  nail  in  root  on  river  side  of  21:-int'li  triple- pronged  willow: 
land  328;  400  meters  below  large  sand  bar;  2  mett^rs  from  top  <^f 
I  from  wagon  roa*l,     Elevatiou,  ,0rjl,3L 

is  nail  in  root  of  10- inch  walnut  tree  about  75  uietcrs  west  of  13. 
side  of  fence ;  8  meters  from  ro a d ;  t ree  1  cu us  s 1 1 gb tl y .     El e va t i on , 

is  nail  in  root  of  30-inch  Cottonwood  tree,  1  mile  above  Fairport, 

>49.88, 

best  point  of  large  round  bowldert  4^X)  meters  below  ston^  line 

it  of  willows  and  opposite  lower  enil  of  small  island.     Klevatiou, 

.bout  3^  miles  above  Fairport,  Iowa,  near  renter  f^f  Island  >o.  32G. 
e  on  property  of  I>.  Hayes;  cm  or  very  t'lo*^c  to  section  lino 
r  and  28,  township  17,  range  4  west;  lui  beueh  at  foot  of  blull's; 
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140  meters  back  from  Andalosia  Slouffh;  to  10-inch  slippery  elm  tree,  78^  30, 
meters;  to  12-inch  oak,  4^,  20  meters.  £levation :  Cap  on  pipe,  618.40;  bolt  in 
•614.34. 

^i^  Tile  and  pipe  on  north  side  of  Island  No.  325,  opposite  a  wagon  road  cod 
•down  the  blnff  on  Iowa  side  and  about  400  meters  below  Island  No.  326;  25  iu€ 
ftom  bank  of  river;  to  18-inch  maple,  86"-',  8.3  meters;  to  15- inch  maple,  216^ 
meters;  to  15-inch  maple,  6.2  meters.  Elevation:  Cap  on  pipe,  556.19;  bolt  in 
^52.24. 

-^}^  Tile  and  pipe  on  property  of  J.  B.  Barr,  one-half  meter  west  of  section 
between  section  21  and  22,  about  150  meters  from  railroad  track,  on  sidehill  at  i 
-of  timber,  10.7  meters  south  of  intersection  of  north  and  south  section  line, 
isonth  line  of  J.  C.  Fitchner;  to  18-inch  white  oak,  75°,  5.6  meters;  to  18-inch  ¥i 
oak,  264^,  7.9  meters;  t^o  10-inch  hickory,  154°,  9.5  meters.  Elevation :  Cap  on  ] 
«641.65;  bolt  in  tile,  637.64. 

T.  B.  M.  36,  R.  B.,  is  nail  in  root  of  24-inch  elm  on  river  side;  elm  tree  2  dm 
ttbove  stone  line  144,  between  wagon  road  and  river.     Elevation,  5^.99. 

T.  B.  M.  37,  R.  B.,  is  highest  point  of  a  rectanf^ular  rock  in  front  of  P.  B.  M 
This  bowlder  has  ringbolt  fastened  in  it.     Elevation,  546.47. 

P.  B.  M.  35  on  bridge  No.  52,  Chicago,  Rock  Island  and  Pacific  Railway.  Elevai 
571.56.    ( See  Report  of  1883,  p.  140. ) 

T.  B.  M.  38,  R.  B.  Nail  in  root  of  30-inch  elm  tree,  standing  at  top  of  ban) 
meters  above  stone  line  145.    Elevation,  555.12. 

T.  B.  M.  36,  L.  B.  Wire  nail  in  root  of  20-inch  twin  cottonwood,  about  1 
above  stone  line  l^U,  300  meters  above  a  house.    Elevation,  552.80. 

T.  B.  M.  37,  L.  B.  Wire  nail  in  root,  on  river  side  of  double-elbowed  maple,  12 
8  inches.  Just  opposite  slough  between  Islands  328  and  325,  about  800  meters  b 
stone  line  145;  50  meters  above  cabin.    Elevation,  552.60. 

Stone  line  14S, — At  Montpelier,  Iowa. 

^^  Tile  and  pipe  on  bench,  about  one-fourth  mile  above  slough  between  lal 
324  and  325;  on  cleared  grassy  spot  at  edge  of  timber;  90  meters  back  of  w 
road;  100  meters  back  of  Andalusia  Slough;  to  18-inch  oak,  76^  30',  15  meter 
10-inch  oak,  330°  30',  9  meters;  to  10-inch  box  elder,  190°  30',  33.5  meters.  K 
tion :  Cap  on  pipe,  638.16;  bolt  in  tile,  634.13. 

^^  Tile  and  pipe  in  Monti)elier,  Iowa;  on  street  mnning  north  from  depot;  c 
site  and  in  line  with  south  side  of  schoolhouse,  one-half  meter  east  of  wire  f 
on  west  ftide  of  street :  to  southwest  comer  of  schoolhouse,  263°  30",  22  meters, 
ration :  Cap  on  pipe,  611.68;  bolt  in  tile,  607.65. 

T.  B.  M.  38,  L.  B.  Wire  nail  in  root  of  9- inch  birch,  about  1  mile  above  stone 
145;  115  meters  below  corner  of  fence,  on  top  of  bank,  50  meters  above  smaU 
gully.    Elevation,  553.49. 

High- water  marks  are  on  18-inch  cottonwood  on  place  of  Robert  Johnson  on  I 
about  120  meters  northeast  of  house,  3  meters  firom  top  of  bank,  and  near  corn 
fence.    Elevation:  1881,562.52;  1892,563.68. 

Base  of  rail  taken  on  line  of  east  end  of  depot,  north  rail,  Montpelier,  Iowa, 
ration:  Base  of  rail,  569.44;  top  of  rail,  569.80. 

T.  B.  M.  39,  is  point  of  bowlder  halfway  between  shore  and  edge  of  willowi 
meters  above  wire  fence  and  one-half  mile  above  Montpelier,  Iowa.    Elevation,  5^ 

T.  B.  M.  40,  R.  B.,  is  nail  in  root  of  30-inch  cottonwood,  30  meters  back  from 
side  and  1^  miles  above  Montpelier.    Elevation,  551.84. 

High  water  of  1892  marked  by  spike  driven  in  east  abutment  of  Chicago, 
Island  and  Pacific  Railwav  Bridge  No.  45.     Elevation,  562.06. 

T.  B.  M.  41,  R.  B.  Nail  m  root  of  30-inch  elm.  In  front  of  gate  at  interse 
of  wire  fences,  and  2  miles  above  Montpelier.    Elevation,  553.45. 

T.  B.  M.  42.  R.  B.,  is  nail  in  root  of  18-inch  birch,  6  meters  from  wagon  roi 
meters  from  fence,  in  front  of  southeast  comer  of  yard  (farm  house).  House  ii 
east  of  strip  of  timber  running  at  right  angles  to  river;  1  mile  below  stone  lin( 
Elevation,  557.85. 

T.  B.  M.  43,  R.  B.,  is  nail  in  root  on  northeast  side  of  20-inch  elm.  standi 
meters  from  railroad  track  toward  river  and  on  stone  line  146.    Elevation,  559. 

Stane  line  146, — ^Three-fourths  mile  below  Buffalo,  Iowa. 

-^A  Tile  and  pipe  one-fourth  mile  from  river,  one-half  mile  below  Andalusia 
in  Rock  Island  wagon  road ;  1  meter  north  of  south  fence,  on  land  of  Ellen  Bonei 
meters  west  of  Edgington  road.    Elevation :  Cap  on  pipe,  593.02;  bolt  in  tile, ! 

^^  Tile  and  pipe  on  property  of  W.  L.  Clark,  1  meter  sonth  and  2  meters  e 
center  of  southeast  quarter  of  section  21;  400  meters  f^m  river,  250  below  c 
and  1,450  meters  below  depot,  Bufi^alo,  Iowa ;  to  3-inch  haw  tree  (not  biased), 
8.2  meters.    Elevation:  Cap  on  pipe,  624.37;  bolt  in  tile,  620.37. 

The  abutment  on  which  P.  B.  M.  35  A  is  located  is  21  meters  east  of  east 
ment  of  bridge  No.  45,  as  at  present  located.    The  bridge  has  been  changed  sii 
B.  M.  35  A  was  put  in  and  is  now  about  30  meters  west  of  old  position.    Elevi 
.564.04.    (Report  of  1883.) 
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ken  on  line  with  east  end  of  det>ot,  lloftli  tail«  Buffalo,  Iowa,  Chi« 
a  and  Pacific  Railway.     Elevation :  Top  of  tail,  567.14 ;  base  of  rail* 

B.,  is  nail  in  south  side,  in  toot  of  30inch  elm  ttee  statidlng  at 
ueters  in  front  of  tail  fence ;  along  top  of  bank  is  wagon  road ;  about 
falo,  Iowa.    Elevation,  566.75i 

B.f  is  nail  in  toot  of  90-inch  elm,  Oil  east  side.  Heat  top  of  bank, 
stone  line  147.    Tree  is  leaning.    Elevation,  856. 79i 
B.,  on  bowlder.    About  1  mile  above  stone  line  143^  bowldet  egg^ 
about  1  foot  above  gtound,  and  has  datk  cap  and  tiugi    ISleYatioti| 

-One-foutth  mile  above  Linwood  (Iowa)  Hotel. 
»ipe  on  Illinois  shore,  1  meter  north  of  south  fence  on  Milan  ahd 
a  road,  about  350  metets  east  of  A.  H.  Mosher's  house;  34  meters 
ad  south  line  which  runs  through  center  of  northeast  quartet  of 
inch  burr  oak,  161^,  6  meters;  to  15- inch  walnut,  85"^  30',  48  meters^ 
)n  pipe,  605.12;  bolt  in  tile,  601.11. 

ipe  1  meter  east  of  west  fence  of  road  on  section  line  dividing  sec^ 
2  meters  north  of  north  fence  on  Davenport  road ;  about  one-fonrUi 
at  Linwood,  Iowa ;  20  meters  from  river  bank ;  to  20-iuoh  burr  oak, 
.  Elevation :  Cap  on  pipe,  569.71 ;  bolt  in  tile,  565.70. 
(.  B.  In  body  of  9-inch  leaning  willow,  three-fourt.hs  mile  above 
n  edge  of  bridle  path,  20  meters  above  foot  of  large  snag;  nail  2 
und.    Elevation,  553.60. 

B.  Wire  nail  in  root  on  10-inch  birch,  1  mile  below  stone  line  148; 
r  Horse  Island ;  just  below  a  rocky  point,  on  river  side  of  tree. 

7. 

B.,  is  nail  in  root  of  8-inch  willow,  in  edge  of  willows;  200  meters 
land;  If  miles  above  stone  line  147.    Elevation,  554.64. 
B.,  is  nail  in  north  side  of  12-inch  haw  tree,  in  root ;  tree  near  a  very 
mile  below  ^}^.    Elevation,  559.81. 
-Three  miles  below  Davenport,  Iowa ;  about  one-half  mile  below 

pe  on  island  formed  by  Rock  River,  opposite  Rockingham,  Iowa.  In 
(ters  from  rivet  bank,  300  meters  below  John  Albright's  field ;  to 
y,  238^.  15  meters;  to  24-inch  oak,  344^,  11  meters;  to  36-inch  elm, 
3;  to  30-inch  elm,  62^  30^,  19.5  metres.  Elevation:  Cap  on  pipe, 
le,  557.87. 

pe  at  Rockingham,  Iowa,  15  meters  from  river,  one-half  meter  east 
nport  wagon  road ;  136  meters  northeast  of  Homann's  south  line 
lelow  wagon  road  running  west ;  to  lO-inch  maple,  208°,  4  metets ; 
facing  tiver.  Elevation :  Cap  on  pipe,  565.74 ;  bolt  in  tile,  561.76. 
pe  one-half  meter  west  of  fence  on  Davenport  wagon  road,  along 
eters  back  from  B.  M.  ^|^ ;  to  northwest  corner  Fairview  school- 
>.  1,  229°,  35.5 meters;  to  18-inch  black  oak  tree,  112°,  15.7  meters;  to 
330°,  24.1  meters;  to  12-inch  locust,  353°,  7.5  meters.  Elevation: 
.86;  bolt  in  tile,  622.96. 

B.,  is  nail  in  root  on  east  side  of  18-inoh  poplar  tree.    Tree  is  one 
%  row  of  six;  in  i^ont  of  a  residence  on  which  is  a  sign  "Farmers' 
r  lane,  about  800  meters  above  ^i^»    Elevation,  563.30. 
:  1880-1892,  by  knife  cut  in  southeast  comer  of  Farmers'  Home 
mework  above  foundation.    Elevation:  1880,  562.91;  1888,563.24; 

(.,is  nail  in  fork  of  small  6-inch  willow  directly' opposite  head  of 
l^n,  behind  Credit  Island,  one-half  mile  below  Credit  Island.    Ele- 

i.,  is  nail  in  root  of  30-inch  elm  on  southeast  side  of  tree  standing 

)  meters  from  river,  on  a  line  with  upper  end  of  Credit  Island  and 

rmill  in  Rock  Island,  100  meters  above  one  house  and  25  meters 

Elevation,  565.47. 

\.  Wire  nail  in  body  of  10-inoh  leaning  willow  tree,  11  meters  from 

ueters  west  of  foot  path  on  west  side  of  Rock  River,  400  meters 

>d  gate;  tree  is  blazed.    Elevation,  556.45. 

top  of  northeast  corner  of  east  wall  of  Hennepin  Canal  lock,  at 

iiver,  2  miles  below  Rock  Island,  111.    B.  M.  is  not  marked.    Ele- 
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Tablk  No.  A^-^ApproTtmale  rlevations  of  triangulation  statiana  r^erred  io  the  Mem 
daiuuk  as  determined  by  vertical  angles. 


Slu^n. 


lVuitl«iid 

H  iiJicatiDe . . . 

Mahju *. 

A]id«]iiiiA.-«< 

Boui 

Kano  ..w..., 

KflCfl  Truck. 
Watortuwn. 


Vallpy  City. 
Cmblplaatl- 


I^  B<Knie.„.. — 

Hctp«an..... 

FritH^pton,,  **...* 

Kot'ii 

Cnmancbfl.  ,.>.*.. 

CliotoD..,., 

LTToua 

ElkRlTer 

^fibula «. 

^TAQPa. 

Uiller ". 

Gret^^n  Iftlmid 

Harritif^ti 

HogerH 

Stdllh 

GonloiiR  Fprrv  — 
GratlotaOruve,.. 
Hubbard  —  ..*,,• 
Guiman  ........ 

OODVeEit  »<»^- 

ITpper  Bmm -^ 

Cutler  ... **-»■ 

FrmAci " 

FpiiU*y . . . ,  „ .  H 

Piatt*  River**.-.. 
SherrlUfl  Mnutid., 

Ktntx..*. 

Huni|i«l **.**- 

WattpefoD  .*. 

Bui'DA  Vlita  ...., 
JlrCTWn  L[LiU!i« 

Klrschbiiam  ..,.,< 
fipndf^n *♦ 

Oj^-A  liAV^Il^ 

KiDdj^Croekpp  — 

P«lfley — 

jClark .*.* 

WlAWJiittln  Polot., 
FrAirinilu  CLion^ 
poiLHiuiui  ,«*..... 

Hitrtb  Ha»  .. 

^ii;at«£i  *...,..,** 
fainted  |loek#.... 

/.>ll  If  uriii|j ...... - 

>tful4ou  ,...,,..» 
Furry vH la ....... 

Kunb  CitAk 

W_vburti..-* 

XuliiK 

ItiiWGT  Ba»fi.  ,**.- 

JJew  AlblD 

Keno * 

Hf1>WTl  .... ,.. 

BrowiiBville  *  +  ►.. 

Mcl>apAld 

Hoot  River. ».  — 
QnalBikft -. 


Eleva- 
tion. 


609 


782 
728 
728 
769 
753 
872 
695 
696 
717 
702 
685 
700 
683 
703 
687 
587 
691 
719 
707 
722 
597 
719 
715 


TrMDMBlsan  ■ 
EastBaM.'... 


723 

828 

858 

891 

790 

801 

864 

818 

996 

1,036 

1,251 

1,111 

1,097 

800 


852 
910 
904 
915 
1,207 
903 
647 
641 
757 
831 


991 

1,040 

939 

994 

971 

1,096 

1,114 

606 

951 


964 

925 
1.027 
1,063 
1,039 
1,064 
1,197 
1,137 

631 
1,108 
1,089 
1,087 
1,119 
1,221 
1.081 
1,236 
1,259 
1,153 

651 


StotioD. 


Hard  Times  . 
Carruthera  .. 
Hair. 


Wyoming 

Fairport 

Lowry 

Perry 

Buffalo 

Anderson 

Beatty ,. 

School 

MoUne 

Gilberttown 

Crow 

Hampton 

Fulton 

Svcaniore 

Upper  Base 

Rapids  City 

Port  Byron.,  w 

Woodward 

Cordova 

Evergreen -- 

MaraisD  Osier 

Albany 

Ferris 

Jack  Green 

Dyson ^ 

Bristol 

Lainsville 

Apple  River 

Hanover 

Blandiug 

Wise 

Horseshoe 

Sinsinnawa 

Hefferman 

Rickey 

Catfish 

Lower  Base 

Dubuque 

Schubert , 

Maquoketa 

Spechts  Ferry 

Potosi 

Grant  River 

McCartney 

Sparks 

Joco 

East  Base 

Spring  Lake 

Klinehnnt 

Esmer 

Jump 

Langworthy 

Clayton 

Paterson 

Drake 

North  McGregor 

South  Base , 

Haneing  Bqck , 

Lanka - 

Sioux 

Lynxville .- 

Dagnon r 

fleytmans 

Columbus -  -  - 

Cowles -  - . 

Battle  Ground .' 

Upper  Base 

Elgar .;. 

Genoa -  - 

Stoddard 

Calvert 

Grandfat  her 

Dresbach 

Holmen 

Beardsley 

Richmond 

West  Base 


I   ^ 


rx:- 


— BEPOBT  OF  MISSISSIPPI  RIVER  COBiMISSION.     3757 

e  to  the  top  of  the  bank  with  a  layer  of  riprap  12  inches  in  thick- 
as  completed  November  3,  1894,  except  the  paving  near  the  top 
h  was  done  between  January  21  and  February  2,  1895,  after  the 
the  30-foot  stace.  l!\irther  details  are  given  in  the  accompanying 
r  Engineer  Wiuiam  Gerig.    No  farther  work  is  at  present  deemed 

K  {71  mile9  heltnc  Cairo).— In  Jnly  and  Angnst,  1893,  the  bank 
earn  portion  of  the  town  was  revetted.  The  revetment  consisted 
iss,  900  feet  long  and  250  feet  wide,  of  aaxlliary  mattresses,  and  of 
ending  from  the  water  line  to  the  level  of  the  27-foot  stage.  The 
Bkct  of  July  17,  1894,  contained  a  special  appropriation  of  $20,000 
\  improvement.  Work  was  begun  on  October  10, 1894,  the  broject 
le  existing  revetment  as  far  downstream  as  the  funds  would  per- 
mattress  of  the  type  fully  described  in  previous  reports  was  con- 
'25  feet  long  and  250  feet  wide,  and  overlapped  the  first  mattress  by 
e  narrow  connecting  mattress  was  also  necessary.  The  bank  had 
lO  hydraulic  grading  was  necessary.  It  was  dressed  by  hand  pre- 
^  The  average  thickness  of  the  paving  was  12  inches  (4  inches  of 
\  of  riprap)  and  it  extended  from  the  low- water  line  to  about  the 
I  length  of  bank  paved  was  700  feet.    The  cost  of  the  work  was  as 

>  linear  feet,  1,812.5  squares $11,479.15 

es,88sqnares -. 791.87 

feet,  80,766  squares 6,179.02 

ng  plant  and  for  property 1, 549. 96 

20,000.00 

ire  given  in  the  accompanying  report  of  Assistant  Engineer  Wil- 

extend  this  work  downstream  far  enough  to  protect  the  whole 
id  against  further  encroachments  by  the  river  as  soon  as  Ainds 
propriated  by  Congress. 

h  (147-186  miles  beloto  Cairo). — Under  this  title  works  of  improve- 
ecnted  at  various  localities  between  Daniels  Point  and  Craighead 

distance  by  river  of  about  20  miles.    They  are  fully  described  in 

ending  May  31, 1895,  the  improvement  of  the  reach  has  been  con- 
Dletion  of  the  Ash  port  Bend  revetment,  by  the  completion  of  the 
1  revetment,  and  bv  the  repairing  of  the  dam  in  Gola  Dust  Chute, 
stone  was  begun  in  July,  1894.  A  formal  contract  was  entered 
J.  S.  McTiffhe  &  Co.  for  delivering  34,900  cubic  yards  of  riprap 
»rds  of  sptdls  on  barges  at  Plum  Point  Reach  at  the  following- 
stone  unloaded  by  the  contractor,  $1.67  i>er  cubic  yard  for  riprap 

0  yard  for  spalls ;  for  stone  unloaded  by  the  Government,  $1.'47 
riprap  and  $1.25  per  cubic  yard  for  spalls.  Under  the  above  con- 
^ards  of  riprap  and  3,770  cubic  yards  of  spalls  were  delivered,  the 
r  and  several  accidents  to  towing  steamers  and  barges  having 

1  with  the  delivery.  An  additional  supply  of  6,596  cubic  yards 
mbic  yards  of  S{)alls  was  obtained  by  open -market  purchase.  Of 
9  cubic  yards  riprap  were  delivered  at  Plnm  Point  on  owners' 
of  $1.70  per  cubic  yard,  and  the  remainder  was  loaded  at  the 
iment  barges  at  an  average  cost  of  42^-  cents  per  cubic  yard  for 
bs  per  cubic  yard  for  spalls,  the  towing  being  done  by  the  Govem- 

Edso  entered  into  with  Messrs.  Hunter  &  Frey  for  brush  at  $1.07 
>les  at  $1.50  per  cord  delivered  on  Government  barges, 
ials,  such  as  wire,  wire  strand,  rope,  etc.,  obtained  under  contract, 
>poeals  herewith. 

frt  Bend. — This  revetment  was  begun  in  1882  and  resumed  in  1891 

of  caving,  and  was  extended  downstream  14,920  feet  during  the 

nd  1893,  leaving  1,380  feet  of  bank  at  the  lower  end  of  the  bend 

)  revetment  was  completed  in  1894.    Two  river  mats  were  con- 

>  feet  and  the  other  294  feet  long,  each  260  feet  wide.  The  mats 
le  type.  Mat  construction  was  begun  October  2  and  completed 
bauK  was  graded  to  a  slope  of  3  on  1  from  the  zero  line  up  to  the 
Paving  on  a  4-inch  spall  foundation  was  carried  up  to  the  17-foot 
was  finally  completed  on  December  19.  Further  details  are  given 
ng  report  of  Assistant  Engineer  Aug.  J.  Nolty.  No  further  work 
ssary  nere  under  present  conditions  of  river  and  bank. 
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RevsttMui,  Bullertan  Toujhea4*— The  original  revetment  here,  bnilt  in  18&188i  i 
10^000  feet  loug.  An  outlying  sand  bar  protecting  it  was  iradied  away  in  1892,  t 
in  1893  the  revetment  was  breached  in  many  places.  As,  in  addition,  the  mattna 
were  but  100  feet  wide,  it  was  decided  to  renew  the  entire  revetment.  In  1S93, 
the  placing  of  four  mattresses,  each  250  feet  wide,  4,080  feet  of  new  revetment  i 
construct^.  During  the  past  season  the  new  revetment  was  continued  downstve 
by  the  construction  of  five  river  mats  and  fourteen  connecting  mats,  all  of  the  i 
cine  type.  The  river  mats  were  all  260  feet  wide,  and  were  of  the  following  lengt 
1,015,  986,  1,016,  978,  and  1,854  feet.  The  bank  was  graded  to  a  slope  of  3  on  1  fi 
the  zero  line  np  to  the  20-foot  stage  and  then  paved.  Work  was  begnn  Septem 
27,  1894,  and  completed  January  30, 1896.  Further  details  are  given  in  the  aco 
panying  report  of  Assistant  Engineer  Ang.  J.  Nolty.  No  further  work  is  conside 
necessary  here  under  present  conditions  of  the  river  and  bank. 

The  cost  of  the  work  at  Asbport  Bend  and  Bullerton  Towhead  was  as  follows: 

River  mats,  $13,436  per  linear  foot per  sqnare..  $o. 

Connecting  mats do 5. 

Grading,  ^  cents  per  linear  foot .-.per  cubic  yard.. 

Paving,  $6.16  per  linear  foot per  square  yard.. 

Cost  per  linear  foot  of  completed  revetment,  $21.74. 

Dam  in  Gold  Dust  Chute. — In  1892  the  Mississippi  River  Commission  approve 
1  •  project  for  the  construction  of  a  solid  dam  of  brush  and  stone,  16  feet  high  ab 

low  water,  across  Gold  Dust  Chute  at  its  narrowest  point.  The  dam  was  bnill 
1893  and  is  flilly  described  in  the  last  Annual  Report.  The  dam  settled  c<msidera 
and  two  breaks  occurred  during  the  high  water  of  1894.  During  the  past  season 
dam  was  rebuilt  to  the  14-foot  level  and  the  breaks  repaired.  The  stone  for 
work  was  delivered  during  the  summer  on  the  bank  at  Elmot  Bar.  Work  wasbe^ 
November  1, 1894,  and  completed  January  18,  1895.  A  wooden  tramway  3,000 1 
long  was  built  across  Elmot  Bar,  at  a  cost  of  $1,675.^,  and  thMi,  on  November 
was  begun  the  construction  of  a  submerged  fascine  mat  in  a  large  hole  washed 
below  the  break  near  the  Tennessee  shore.  The  mat  was  completed  Deoemb< 
and  fiiUy  ballasted  by  January  5,  1895.  It  contained  942f  squares  and  costll^ 
per  square.  The  repairing  of  the  dam  was  begun  on  December  5  and  completed 
January  16.  It  comprised  287,748  cubic  feet  and  cost  $0.0688  per  cubic  foot.  H 
was  used  on  the  entire  work  4.461  cubic  yards  of  stone,  costing  $7,449.93,  and  6, 
cords  of  brush,  costing  $13, 157.82.  The  total  cost  of  the  season's  work  was  $35,980 
Further  details  are  given  in  the  accompanying  report  of  Assistant  Engineer  B, 
Gordon.  Whether  any  further  work  will  be  required  it  is  as  yet  impossible  to  sti 
Other  warka, — At  Daniels  Point  5,300  linear  feet  of  revetment  was  constructed 
'  1889  and  repaired  in  1891  and  1892.    Since  1892  nothing  has  been  done  here  and 

work  has  been  steadily  deteriorating,  the  revetment  above  low  water  line  bf 
j  badly  wrecked.    During  the  coming  season  it  is  proposed  t-o  renew  the  present  up] 

bank  revetment,  about  o,000  feet  in  length,  by  removing  the  old  decayed  brush  v 
!  and  replacing  it  with  a  riprap  paving  10  inches  thick  from  zero  to  the  20-foot  cont 

after  regrading  wherever  necessary ;  it  is  also  proposed,  as  the  bank  has  been  cav 
to  extend  the  revetment  about  5,000  feet  farther  upstream  by  the  oonstmctioi 
normal  fjascine  mats  260  feet  wide. 

The  revetment  at  Fletchers  Bend  was  commenced  in  1884  and  added  to  at  var 

times  until  its  present  length  of  16,500  feet  was  reached  in  1891.    The  revetmei 

i  continuous  from  the  ui>stream  end  lor  a  distance  of  12,000  feet ;  below  this  the  i 

!  .  tresses  were  laid  in  four  detached  blocks,  each  1,100  feet  long,  with  intervals  of 

400,  and  500  feet  between  them.    These  detached  mattresses  nave  been  nnderm 

I  (  and  injured  at  the  ends  by  the  caving  of  the  unprotected  bank  between  thera,  ai 

J  is  proposed  during  the  coming  season  to  remedy  this  by  the  construction  of  s 

I  stone  spur  dikes.    On  March  23, 1895,  a  large  cave  occurred  in  the  bank  at  the  k 

end  of  Fletcher's  Bend  revetment  and  a  portion  of  the  United  States  warehc 

stored  with  boilers,  engines,  pumps,  and  other  machinery,  was  undermined  and  ] 

'  The  remainder  was  removed  and  the  warehouse  moved  back  300  feet. 

Between  Upper  and  Lower  Osceola  bars  there  are  two  chutes  leading  into  Osc 

Chute.    This  latter  was  closed  by  a  number  of  dikes  during  1882,  1883,  and  1 

which  caused  heavy  fillings  in  the  chute,  though  it  is  still  open  at  high  stages. 

;  '  decaying  and  breaking  down  of  the  dikes  and  the  caving  above  the  npper  en 

,  Lower  Osceola  Bar  are  tending  to  throw  more  water  down  Osceola  Cnute  du 

high  stages.    As  further  caving  would  probably  be  disastrous,  it  is  proposed 

ing  the  coming  season  to  construct  a  revetment  from  ahead  of  Lower  Osceola 

'  j  I  across  the  chutes  to  lap  on  the  bank  of  Upper  Osceola  Bar,  a  distance  of  3,750 ; 

J       {  As  the  channel  depth  along  this  front  is  only  about  16  feet  at  low  water,  river  i 

'  200  feet  in  width  will  be  sufficient  with  the  bank  paved  to  about  mid  stage. 

I  Bfsults  at  Plum  Point  Beach. — The  least  depth  recorded  during  the  year  in 

i  I  '  reach  was  over  the  Plum  Point  crossing,  where  only  6  feet  was  found  at  extreme 

water.  This  was  in  November,  the  gauge  being  2.3  feet  below  the  zero  of] 
Shortly  afterwards  a  new  crossing  developed  at  this  place  yriiih  7  feet  deptii. 
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I  levee  diairiet, — This  district  extends  from  Point  Pleasant,  Mo.,  to 
St.  Francis  River,  a  distance  by  river  of  218  miles.    The  Commis- 

$88,000  for  this  levee  district  for  the  fiscal  year  ending  Jnne  30, 
mt,  has  been  expended  in  extending  northward  abont  4  miles  the 
,  Ark.,  thus  connecting  the  United  States  levee  of  the  previons 
e  recently  bnilt  by  the  Arkansas  levee  district  from  the  Missonri 
rd.  The  work  was  divided  into  three  contracts  and  each  contract 
le  lowest  bidder,  Mr.  Ernest  Hyner,  at  the  following  prices:  For 
^,  18  cents  per  cnbio  yard ;  for  the  middle  contract,  16  cents  per 
r  the  upper  contract,  15  cents  per  cubic  yard. 
i  and  completed  as  follows:  Lower  contract,  begun  July  16,  18M, 
ry  26, 1895;  middle  contract,  begun  July  4, 1894,  completed  March 
t tract,  begun  July  4, 1894,  completed  March  9, 1895. 
feet  above  calculated  high  water  of  1882.  Total  yardage  was 
ds. 

f  $88,000  for  the  fiscal  year  ending  June  90, 1896,  less  12  per  cent, 
in  extending  southward  the  levee  near  Stewarts  Landing.    The 

miles  was  advertised  October  24, 1894,  and  bids  opened  November 
iract  for  the  whole,  about  535,000  cubic  yards,  was  awarded  to 
Memphis, iit  9i  cents  per  cubic  yard.  The  balance  of  the  work, 
Td  to  join  the  State  levee  near  Gayoso,  or  as  far  as  funds  will  per- 
d  November  21  and  bids  ooened  December's,  1894.    The  contract, 

00  cubic  yards,  was  awarded  to  T.  Mike  at  8.19  cents  per  cubic 
^o.,  began  work  December  1  and  have  completed  up  to  grade  (3 
rater)  to  date  157,000  linear  feet  of  levee.  T.  Mike  began  work 
as  completed  to  date  5,100  linear  feet  of  levee,  near  the  Arkansas 

1895, 1  was  authorized  to  use  the  1895  high-water  reserve  fund, 
iistrict,  for  levee  construction,  and  on  January  23, 1895,  the  Secre- 
ved  an  allotment  of  $2,000  to  that  district  from  the  unallotted 
r  the  same  purpose.    This  money  was  to  be  utilized  in  assisting 

1  Board  in  closing  a  3-mile  gap,  known  as  the  Tyler  Qap,  near  the 
e.  Work  was  begun  under  the  Missonri  Levee  Boartl  March  1, 
But  agreeing  to  pay  4  cents  per  cubic  yard  for  completed  work, 
[near  feet  of  levee  has  been  completed,  being  52  per  cent  of  the 

>riation  of  $75,000  was  made  in  the  last  river  and  harbor  act  for 
the  formation  of  a  cut  through  to  the  St.  Francis  River  by  the 
Sow  water  from  the  Mississippi  River.  This  appropriation  has 
constmcting  a  levee,  known  as  the  Walnut  Bend  Levee,  6  miles 
ty,  Ark.  (in  Second  district),  beginning  275  miles  below  Cairo, 
constitute  a  nart  of  the  St.  Francis  Basin  levee  system.  The  work 
tracts,  as  follows:  Contract  No.  1,  at  13.49  cents  per  cdbic  yard^ 
;  contract  No.  2,  at  9.94  cents  per  cubic  yard,  to  T.  H.  Rice;  con^ 
i  cents  per  cubic  yard,  to  Robert  Johusen ;  contract  No.  4,  at  16.99 
rd,  to  Robert  Johnsen.  Contracts  Nos.  1,  3,  and  4  were  awarded 
[f  and  contract  No.  2  on  November  2,  1894. 

>mp]eted  April  2,  1895.  It  was  bnilt  to  a  grade  2  feet  above  high 
Le  total  yardage  was  527,808  cnbio  yards. 

Cubic  yards. 

•  of  levees  May  1,  1894 1,148,900 

M  States  between  May  I,  1894,  iMi4  Mmt  25,  1895 1, 261, 846 

[  d^t^icU  Utw,ee^  Md^y  1^  1^4.  m4  May  25,  1895 1, 226, 337 

25,1895............... ,.....,.,, ....,,,  3,637,083 

FOOr  ^i^  ISLAND  KO.  40  TO  MOUTH  OF  WHITK  SIVER^  180  MILES). 

leld  Beftd  {2£7'230  miles  helow  Cairo).— The  revetment  in  this  bend 
^.  exjt«eckdlng  from  Mound  City  to  Hopefield  Point.  From  Mound 
it  2  xniles  above  Hopefield  Point  the  old  revetment  is  protected 
id  ibar,  and  no  repairs  have  in  consequence  been  required.  The 
kC  revetment  was  extensively  repaired  in  1890, 1891, 1892,  and  1893. 
le  low  water  of  last  fall  much  nitherto  submerged  work  became 
d  showed  the  necessity  of  further  repairs.  Work  was  accordingly 
K)  an4  completed  December  15.  A  length  of  bank  5,800  feet  was 
low- water  line  from  5  feet  below  to  10  feet  above  the  zero  contour; 
%i  waf  alsQ  const^ncte^  w.he^e  ux^derminin|P  j^ad  occurred. ,  Th«. 
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total  cost  of  this  work  was  $5,495.75,  of  which  $5,144.11  was  expended  in  payi 
$351.64  in  con8tractin||;  the  connecting  mat.  Further  details  are  given  in  the  i 
panying  report  of  Assistant  Engineer  W.  M.  Rees.  At  present  along  the  appe 
linear  feet  of  hank  there  is  very  little  upper -hank  revetment  remaining,  bat  i 
portion  is  not  exposed  to  strong  onrrents  no  serious  caving  is  anticipated, 
the  lower  10,000  linear  feet  there  has  been  a  nearly  complete  renewiu  of  thi 
since  1890,  with  wide  river  mats  and  paved  upper  banks.  Here  the  current  i 
strong  during  flood  staees,  and  as  the  bank  is  very  easily  eroded  and  some 
spots  probably  remain  there  is  danger  of  further  caving. 

Memphis  Harhmr  {SSO  milea  below  Cairo). — ^I'he  river  mintage  of  the  city  € 
fix>m  the  mouth  of  Wolf  River  to  the  Kansas  City  and  Memphis  Railroad  Bi 
distance  of  13,300  feet.  At  the  beginning  of  the  flacal  year  the  only  portion 
bank  remaining  unprotected  was  3,800  feet  between  the  lowcfr  end  of  the  e 
dikes  and  the  upper  end  of  the  bridge  company's  revetment.  It  was  proposi 
ing  the  working  season  of  1894  to  revet  the  bank  from  the  dikes  southward  a 
the  funds  would  permit.  Work  was  begun  November  13  and  completed  Jann 
But  one  river  mattress  was  constructed,  1,260  feet  long  and  300  feet  wide,  of  i 
cine  type.  The  slope  above  it  was  paved  with  a  layer  of  broken  stone  aboui 
in  thickness  and  extending  from  1  loot  below  the  zero  stage  to  the  21-fioot  s 
the  river.  Brush  and  poles  were  obtained  by  contract  at  $1.07  per  cord  foi 
and  $1.50  per  cord  for  poles,  delivered  on  Government  barges  50  to  70  miles  be 
work.  Stone  was  obtained  by  contract  at  $1.48  per  gross  ton  for  riprap  an 
for  spalls,  delivered  on  Government  barges  at  West  Memphis.  The  cost  pei 
foot  of  mattress  300  feet  wide  was  $18.09;  per  square  of  100  square  feet,  $6.06 
paving  cost  $0,956  per  square  yard.  The  total  cost  of  revetting  1,260  feet  q 
was  $^,526.65 ;  the  cost  per  linear  foot  of  revetment  was  $27.40.  Further  det 
given  in  the  accompanying  report  of  Assistant  Engineer  W.  M.  Rees.  Th 
remains  about  2,400  feet  of  hank  to  be  revetted. 

Of  the  $50,000  approoriatod  for  Memphis  Harbor  August  7,  1894,  $10,000  wa 
used  in  dredging  at  the  mouth  of  Wolf  River,  in  the  discretion  of  the  Seen 
War.  This  it  is  proposed  to  do  during  the  coming  low-water  season,  divid 
work  of  removing  snags  and  other  obstructions  and  the  work  of  dredging 
secure  a  navigable  channel  from  the  mouth  of  Wolf  River  upward  as  fu 
money  available  will  allow,  not  extending  beyond  the  new  railroad  bridse. 

Nonoonnah  Rock  {2S6  miles  bHow  Cairo), — This  rock  is  located  opposite  t£e  n 
Nonconnah  Creek,  3  miles  below  Memphis  Bridge.  Since  1890  the  lo  w-water  < 
of  the  river  has  occupied  a  narrow  span  of  700  feet  between  the  rock  and  tl 
nessee  shore,  thus  forcing  all  craft,  especially  heavy  tows,  to  pass  nncomi 
close  to  the  rock  at  medium  and  at  low  stages.  In  the  fall  of  1893  an  nnsui 
attempt  was  made  to  remove  the  rock  by  dynamite.  The  height  of  tlie  ro 
however,  reduced  only  3i  feet,  bringing  it  to  the  level  of  1-foot  stage  bel 
project  for  its  complete  removal  will  be  submitted  later. 


water.    A  i 

Helena  Harbor  {SOS  titles  below  Cairo), — The  work  of  improvement  consii 
continuous  revetment  600  feet  lon^  and  of  5  spur  dikes  constructed  in  18C 

protect  3,000  feet  of  caving  bank  in  f^nt  of  tne  town.    '*^-  '— *^ ^*-  •- 

mended  at  the  present  time. 


No  further  work  is 


LKV££S. 


In  the  second  district  are  included  the  lower  part  of  the  lower  St.  Franc 
district  reported  upon  above,  also  the  upper  Yazoo  levee  district  on  the  le 
and  the  upper  and  lower  White  River  levee  districts  on  the  right  bank. 

Upper  Yazoo  levee  district  {S44  to  S65  miles  below  Cairo), — ^The  Commission's  al 
of  $100,000  for  the  fiscal  year  ending  June  30,  1895,  was  expended  in  raisi 
enlarging  the  existing  levee  from  Commerce  C267  L)  southward  for  a  disti 
levee  of  20  miles.  This  work  was  rendered  necessary  by  the  levees  constro 
close  the  St.  Francis  Basin. 

The  work  was  let  in  four  contracts,  as  follows:  Section  25-29,  John  G.  Sesa 
m  cents  per  cubic  yard;  section  30-33,  McLaughlin  Bros.,  at  12^  cents  w 
yard;  section  34-37,  Arnold  &  De  Garis,  at  16.98  cents  per  cublic  yard;  sectio 
McLaughlin  Bros.,  at  13i  cents  per  cubic  yard. 

Work  was  begun  on  Sessions's  contract  May  1, 1894,  and  finished  March 
on  McLaughlin  Bros.'  upper  contract  work  was  begun  April  1,  1894,  and  : 
November  15,  1894;  on  Arnold  &  De  Garis's  contract  work  was  begun  May  1 
and  finished  December  15,  1894;  on  McLaughlin  Bros.'  lower  contract  wo 
begun  March  7, 1894,  and  completed  December  24,  1894.  All  the  work  on  th< 
contracts  was  built  to  a  grade  5  feet  above  the  flood  of  1882. 

The  Commission's  allotment  of  $100,000  for  the  fiscal  year  ending  June  30, 
to  be  expended,  less  12  per  cent,  in  enlarging  the  existing  levees  for  the  1 
above  Commerce  and  in  the  construction  of  the  ''Delta  Loop"  or  "Moon 
levee.    The  work  near  Commerce  was  let  October  5,  1894,  to  the  following  ] 
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G.  SessioDS^at  10  cents  per  onbic  yard;  section  5-7,  Timothy  SulH- 
B  per  cubic  yard;  section  8-10,  John  G.  Sessions,  at  9.95  cents  per 
>n  18-22,  Moore  &,  Welsh,  at  9.98  cents  per  cubic  yard, 
begun  on  all  of  these  contracts  except  the  third.  On  the  first  con- 
len  completed  to  date  1,100  linear  feet  of  levee,  or  5  per  cent;  on 
ct,  5,200  feet,  or  27  per  cent,  and  on  the  fourth  contract,  6,800  feet, 

t  ten  years  caving  has  occurred  in  the  vicinity  of  Delta  Landing, 
last  year  at  one  point  the  bank  was  within  110  feet  of  an  augle 
was  accordingly  decided  to  construct  a  loop  lino  8,426  feet  long, 
of  Moon  Lake.  The  district  levee  board  constructed  3,.500  feet  of 
c  near  the  middle.  This  left  a  gap  at  each  end  of  the  loop  which 
9  Government.  This  work  was  let  October  5,  as  follows:  St<ition 
Bment)  and  Station  3342-3355  (new  work),  T.  8.  Aderholdt,  at  10.40 
jd;  Station  3390-3426+26  (new  work),  W.  A.  Shippey,  at  8.99  cents 

n  work  November  16,  1894,  and  has  completed  to  date  1,500  feet  of 
ent.  Shippey  began  work  December  1,  1894,  and  completed  his 
395. 

Cubic  yards. 

ts  of  levees  May  1,  1894 9,000,345 

ted  States  between  May  1,  1894,  and  June  27,  1895 973, 906 

il  district  between  May  1,  1894,  and  June  27,  1895 460, 143 

ne27,  1895 10,434,395 

ver  levee  district  (306  to  340  miles  below  Cairo). — The  Commission's 
MX)  for  this  district  for  the  fiscal  year  ending  June  30,  1895,  less  10 
I  expended  in  extending  the  existing  levee  near  Modoc,  Ark.,  south- 
ed. The  work  was  let  in  three  contracts  ns  follows :  Upper  con- 
[>6  Garis,  at  16^  cents  per  cubic  yard;  middle  contract,  Timothy, 
cents  per  cubic  yard;  lower  contract,  Forrest  &  Co.,  at  10.45 cents 

»per  contract  was  begun  in  May,  1894,  and  completed  March  1, 1895. 
idle  contract  was  begun  in  June,  1894,  and  complete<l  April  13, 
ihe  lower  contract  was  begun  in  May,  1894,  and  completed  April 

ch  case  is  practically  4  feet  above  the  local  high  water,  based  upon 
)r  line  connecting  Helena,  Ark.,  with  Sunflower,  Miss, 
ti's  allotment  of  l53,(XX)  for  this  district  for  the  fiscal  year  ending 
12  per  cent,  is  to  be  expended,  flrst,  in  extending  southward  about 
ly  completed  levee  Just  mentioned;  second,  in  constructing  a  levee 
It  seven-tenths  of  a  mile  long,  to  protect  the  head  of  the  system. 
\s  let  to  Moore  &  Welsh  December  31, 1894,  at  12|  cents  per  cubic 
ku  work  March  16,  1895,  and  have  comnleted  to  date  20,(X)0  cubic 
cent  of  their  contract.  The  Helena  levee  was  let  December  31, 
Co.,  at  9i  cents  per  cubic  yard.    They  have  not  begun  work. 

Cubic  yards. 

Its  of  levees  May  1,  1894 1,643,297 

ited  States  between  May  1,  1894,  and  May  25,  1895 443. 228 

%\  districts  between  May  1,  1894,  and  May  25,  1895 16, 507 

ly  25, 1895 2,10.S,032 

ver  levee  district  (340  to  385  miles  below  Cairo). — The  Cominission's 
XX)  for  this  district  for  the  fiscal  year  ending  June  30, 1895,  less  10 
>ended  in  enlarging  the  Big  Henrico  levee  and  in  extending  the 
system  northward  about  3  miles.  The  work  of  enlargement  was 
to  C.  A.  Winter,  at  12.98  cents  per  cubic  yard.  He  began  work  on 
I  completed  his  contract  September  11, 1894.  This  levee  was  raised 
dt  above  high  water  of  1890,  funds  being  insufficient  to  raise  it  to  a 
iginally  contemplated.  The  work  of  extension  was  let  in  two  con- , 
i:  Station  1307-1392.  J.  S.  McTighe  &  Co.,  at  15i  cents  per  cubic 
^1456,  J.  B.  Lewis  &  Co.,  at  15.^  cents  per  cubic  yard, 
■st  contract  was  begun  August  20,  1894,  and  completed  December 
Du  the  second  cx>ntraot  was  begun  May  22,  1894,  and  completed 
th  levees  were  built  to  a  g^ade  of  4  feet  above  a  potential  high- 
iiform  slope  connecting  the  high-water  mark  of  1890  at  Helena  with 

236 
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I'be  CoTuiniision's  allotraent  of  $75,000  for  this  district  for  the  fiscal  year  endii 
June  yo,  18y(i,  less  12  per  cent,  is  to  be  expended  as  follows: 

^1)  In  cijl urging  the  existing  levee  near  Henrico,  Ark.,  from  Station  0  to 237+1 

C2)  In  eu1n.rj[^ing  the  existing  levee  between  Henrico  and  Laconia,  Ark.,  fn 
Station  2^  t-i  Station  504. 

(S)  In  conhDuing  northward  the  levee  constructed  dnring  the  past  season  in  be 
of  Island  tj3  from  Station  1456  as  far  northward  as  the  funds  will  permit. 

Bids  for  fhe  above  work  were  opened  May  4,  1895,  and  the  work  awarded  tot 
following  lowest  bidders:  Station  0-237 -}-76,  105,000  cubic  yards,  W.  A.  Shippey, 
8  cents  per  tnbic  yard.  Station  284--504,  132,000  cubic  yards,  W.  A.  Shippey,  at  8 
cents  per  cubic  yard.  Station  1456  northward,  181,0i(X)  cubic  yards,  J.  C.  Hodj 
vkt  I3i  ceut^  i»er  cubic  yard. 

Cabic  yu 

Aggregate  contents  of  levees  May  1,  1894 1,630,1 

Aadefby  till*  United  States  to  May  25,  1895 477,1 

Added  by  tho  local  district  to  May  25,  1895 

Totsil  to  May  25,  1895 2,108,' 

A  map  of  tlic  levees  in  the  first  and  second  districts  accompanies  this  report,  givi 
Dompleted  etlbctive  levees,  new  levees  under  contract,  old  levees,  gaps,  and  gra<j 

8URVKY8,    GATlrKS,   AND    EXAMINATIONS. 

The  surveys,  etc.,  made  since  June  1,  1894,  include,  besides  the  annual  low-wa 
survey  of  I'lntn  Point  Reach,  the  examination  of  shoal  crossings  jn  the  first : 
seooufl  districtB,  and  the  usual  low-water  discharge  observations,  the  following  8 
veys,  naiuelv:  Of  Hickman  Front,  of  Fletchers  Bend,  of  Memphis  Front,  of  G 
Dust  Uhuti-,'^  of  Wolf  River,  of  Hopefield  Bend,  of  Old  Town  Bend,  of  Boiler 
Towhead,  of  New  Madrid  Front,  of  Daniels  Point,  and  of  Osceola  Bar. 


The  ^fiHiii tonka  on  September  19,  1894,  struck  a  submerged  snag  and  sank, 
wftrtsiicoesflt'ully  raised  October  11,  and  then  towed  to  Mound  City,  111.,  where  she  ^ 
taken  oitt  on  the  ways  and  received  practically  a  now  hull,  besides  other  ext-en: 
repuiri?.  Tli*>  work  was  done  under  contract  with  the  Mississippi  Valley  Mai 
Kaihvfiy  rind  Dock  Company,  and  cost  $7,449.01.  In  April,  1895,  all  repairer 
complete*!  tiTid  she  is  now  in  very  good  condition. 

DnrinjT  F<>  i*riiary  and  March,  1895,  the  Titan  was  extensively  repaired.  She  recei 
two  new  Miitboard  cylinder  timbers,  new  foundation  and  deck  under  bothengii 
nt-w  fantfiil'^t  new  cutting  strnke  all  around,  etc.;  had  cabins  and  engines  repai 
and  wheel  rebuilt.     She  is  now  in  good  condition. 

The  li.  il/.  ilraham  was  repaired  in  March  and  April,  1895,  receiving  new  d 
beams  and  new  deck  under  engines  and  boilers,  and  repairs  to  roof,  fautail,  vrb 
en^^inesp  sud  capstan.     She  is  good  for  one  year's  further  service. 

The  tn^  Ifanca  and  the  launch  H,  L.  Ahhot  received  minor  repairs.  They  are  I 
in  good  t'oniHtion. 

For  various  repairs,  some  minor  and  some  extensive,  to  the  machine-shop  be 
hydninlic  ginders,  pile  drivers,  (luarter  boats,  and  barges,  I  would  refer  to 
appoudod  ri'}>ort  of  Assistant  Engineer  Aug.  J.  Nolty,  where  they  are  given  in  do 

EXPEHIMKNTAL  DREDGE. 

At  the  time  of  the  last  annual  report  all  the  machinery  connected  with  the  dn 
lia^i  been  ao-i^pted,  except  the  Allis  jet  pump.  After  the  substitution  by  the  ma 
*ti'  ti  new  wheel  or  runner,  this  pump  was  again  tested,  and  working  up  to 
requirement]^,  was  accepted. 

In  otder  to  adapt  the  dredge  for  the  actual  work  of  cutting  channels,  cer 
changes  wen;  made  in  the  arrangements  of  the  machinery,  the  principal  being 
eounection  ol'  the  Edwards  pump  with  the  water-jet  suction  end,  originally  desi^ 
for  uso  with  the  Allis  pump.  This  did  away  with  the  use  of  the  Allis  dredj 
pump  and  the  Edwards  pump  suction.  The  Allis  jet  pump  was  used  to  stir  up 
material  at  the  end  of  the  suction  pipe,  which  it  did  m  a  satisfactory  manner, 
charffinff  six  2i-inch  diameter  streams  under  a  head  of  from  18  to  21  feet.  The  k 
ing  of  the  floating  discharge  pipes,  due  to  the  reaction  of  the  discharged  stream, 
overcome  by  placing  a  little  beyond  the  end  of  the  last  pipe  and  normal  to  ii 
iron  plate^  culled  a  batHo  plate,  against  which  the  stream  impinged.  This  solved 
problem  in  a  very  satisfactory  manner.  By  constructing  this  plate  with  movj 
'  v^nea  or  rudders  the  pix)0  line  can  also  be  deflected  sideways. 
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r  the  dredge  and  tenders  were  seut  to  St.  Louis,  Mo.,  where,  after 
minor  changes,  experiments  were  continued  under  the  immediate 
2!ol.  Henry  Flad.  Only  one  channel-cutting  trial  was  made;  in  this 
is,  measured  in  place,  was  excavated  in  nineteen  and  one-half  hours, 
;,  or  at  the  rate  of  210  cubic  yards  per  hour.  The  material  excavated 
lining  some  black  mud  and  small  driftwood,  the  latter  having  a  ten- 
p  the  suction  inlets  where  the  current  was  slack. 

the  dredge  was  sent  to  Liberty  Island  to  continue  the  experiments 
[itaining  clear  sand  and  strong  current,  but  before  these  were  begun 
to  change  the  site  to  Cherokee  Crossing,  88  miles  below  Cairo,  as  at 
3  were  two  channels,  and  the  experiments  could  be  made  without 
1  navigation.  Here  the  channel  was  improved  for  a  length  of  about 
le  quantities  excavated  were  not  determined.    The  informat  ion  gained 

as  to  methods  of  handling  the  dredge  and  reflating  the  supply  and 
laterial.  The  deflection  of  which  the  530  linear  feet  of  pipe  was 
9t  sufficient  to  prevent  the  material  from  washing  back  into  the 
d. 

were  conducted  at  the  above  locality  from  September  5  to  October  10, 
^ing  plant  was  sent  to  Flora  Creek  Crossing,  just  above  Cape  Girar- 
e  the  water  was  very  shoal  and  navigation  was  almost  completely 
>nsequence.  The  locality  was  favorable  for  a  practical  test,  as  the 
lioal  was  but  1,600  feet,  with  3|  to  4  feet  of  water  over  it  and  a  deep 
llscharging  the  dredgings. 

»ber  19  and  26  a  channel  wide  enough  for  the  passage  of  steamboats 
cut  to  a  depth  of  6^  feet  of  water,  the  time  actually  employed  in 

but  forty-nine  and  one-half  hours. 

oats,  most  of  them  with  tows,  passed  through  the  channel  in  the  two 

its  completion.  A  few  days  later,  however,  a  steamer  with  three 
rounded  at  both  ends,  broadside  across  the  channel,  remaining  there 
^he  water  shoaled  in  one  place  to  less  than  4^  feet.  The  dredge  again 
id  for  the  balance  of  the  season  steamboats  continued  its  use  without 

I  the  capacity  of  the  pump,  percentage  of  sand,  etc.,  a  barge  was 
which  the  pump  could  discharge.  After  several  delays^  due  to 
;ng  of  the  valve  connecting  the  barge  with  the  discharge  pipes,  the 
ly  made.  The  general  results  obtained  are  as  follows : 
re  made  through  547  linear  feet  of  30-inch  diameter  discharge  pipe, 
rough  the  pipe  varied  from  11  to  13  feet  per  second. 
'  sand  from  actual  measurements  of  sand  and  water  varied  from  5.63 

>f  sand  per  hour  varied  from 491  to  905,  with  an  average  for  the  nine 

•ic  yards. 

ere  made  through  1,002  linear  feet  of  30-inch  pipe,  with  velocity  of 

eet  ]>er  second. 

•  sand  from  5.23  to  12.17,  and  cubic  yards  per  hour  from  335  to  629, 

9  for  the  seven  tests  of  479  cubic  yards. 

pletion  of  these  tests  this  boat  was  laid  up,  and  as  the  period  of  experi- 

red  to  be  ended,  plans  have  been  made  to  adapt  it  to  permanent  use. 

ihanges  are  now  in  progress: 

ruction  of  a  cabin  on  the  boat  for  the  accommo<lation  of  the  crew. 

:  the  positions  of  the  pumps  and  engines  to  reduce  the  length  of  the 

Dg  the  winding  engines  t-o  give  slower  motion  to  the  feed  and  arrang- 

nd  gauges  in  a  pilot  house,  so  that  the  handling  of  the  dredge  wul 

arge  ot  one  operator. 

Q  board  an  electric-light  plant  and  a  machine  shop. 

s  will  be  completed  in  time  for  next  season's  work. 

letails,  see  report  of  Assistant  Engineer  C.  W.  Sturtevant  and  the 

ith  measuring  barge. 

NEW  DRKDGE. 

of  the  Mississippi  River  Commission  August  30,  1894,  the  following 
passed: 

Hsretary  be  directed  to  prepare  at  once,  under  the  direction  of  the 
bedffes,  a  circular,  setting  forth  the  conditions  under  which  c'redging 
ihe  Mississippi  at  low  water  is  contemplated  by  the  Commission,  the 
ained,  the  working  capacity  considered  desirable  in  a  dredge  for  the 
mch  other  particulars  as  may  be  of  use  in  giving  full  information 
9  and  character  of  the  problem,  and  transmit  the  same  to  such  cngi- 
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neers,  contractors,  and  builders  of  dredges  as  he  shall  know  or  can  learn  of  who  an 
qnalified  to  deal  with  the  subject,  inviting  informal  plans  and  suggestions  as  to  tb( 
methods  and  machinery  best  adapted  to  the  work;  and  that  toe  committee  oi 
dredges  be  requested  to  submit  at  the  next  meeting  of  the  Commission  its  recom 
men  (Tat  ions  as  to  the  letting  of  a  contract  for  a  dredge  in  addition  to  the  one  provide< 
for  at  the  last  meeting  of  the  Commission." 

In  reply  to  the  circular  communications  were  received  from  three  companies 

representatives  of  which  appeared  before  the  Commission  at  their  meeting  in  Novem 

ber,  1894,  submitting  preliminary  plans  and  giving  a  general  description  thereof. 

These  firms  were  then  invited  to  prepare  full  drawings  and  specifications  for  i 

^  dredging  plant  to  comply  with  the  requirements  as  set  forth  in  the  following  reeo 

lution,  passed  by  the  Commission  November  10,  1894,  to  wit : 

'*  That  the  three  companies  who  have  already  sent  communications  to  the  com 
mittee  on  dredges,  in  reply  to  their  circular,  to- wit,  the  Bacyrus  Steam  Shovel  uu 
Dredge  Company,  the  New  York  Dredging  Company,  and  the  American  Hydraali 
Dredging  Company ^be  invited  to  prepare  full  drawings  and  explain  all  the  featare 
of  their  proposed  dredge  and  dredging  plant,  together  with  bids  giving  the  pric 
for  which  they  will  furnish  to  the  Government  on^  completed  dredge  ready  fo 
pumping,  including  the  dredge  hull,  pumps,  engines,  suction  pipes  with  catten  o 
other  device,  discharge  pipe  and  all  other  apparatus  necessary  for  pumping  sand 
and  for  other  appliances  which  they  may  consider  necessary,  besides  the  abort 
named,  for  disposing  of  the  sand  and  operating  the  dredge.  This  dredge  shall  hari 
an  estimated  capacity  of  1,600  cubic  yards  per  hour.  The  bidder  may  add  a  separat 
estimate  for  any  device  or  appliances  whose  use  he  may  desire  to  nrge. 

'*  Each  bidder  shall  also  bind  himself,  in  case  his  plan  is  accepted,  to  deliver  th< 
dredge  and  dredging  plant  on  or  before  August  1, 1895,  and  in  case  of  noncompletioi 
on  that  date,  there  snail  be  deducted  from  the  contract  price  $250  for  every  day  afte 
I  that  date  required  for  completion. 

**  Each  company  furnishing  such  plans  to  the  committee  on  or  before  the  10th  da; 
!    *  of  December  shall  receive  in  payment  therefor  the  sum  of  $1,500. 

'  ''  From  the  plans  submitted  the  committee  shall  select  the  one  which  is,  in  thei 

I  opinion,  best  adapted  to  the  work  to  be  done,  taking  into  account  not  only  the  cm 

of  the  separate  parts,  but  also  the  methods  proposed  for  operating  it. 

''The  following  requirements  are  considered  to  be  necessary  in  the  constnictio 
and  operation  of  any  dredge,  and  shall  be  inserted  in  the  specifications  accompany 
ing  the  contract: 

**  Bequirements  for  a  dredge  tPith  an  estimated  Capacity  of  1,600  cubic  yards  of  sandpt 

•  Aour.— The  hull  must  have  a  steel  frame,  strongly  braced  and  so  bulkheaded  as  to  pn 

vent  sinking  in  case  of  the  filling  of  any  two  compartments.    It  shall  be  coTere 

j  with  five-sixteenths-inch  steel  plates,  with  three-eighths-inch  plates  at  angles  an 

r  exposed  places,  such  as  the  water  line.    The  deck  shall  be  one-fourth  inch  thicl 

!"  When  fully  equipped  for  work,  and  with  a  supply  of  coal  for  twenty -four  hour 

operation,  the  draft  must  not  exceed  4  feet  6  inches.    Its  width  should  not  exceed  4 

feet. 

''  The  dredge  must  also  be  fully  and  specially  provided  with  the  means  of  a  straigl] 
npstream  movement,  with  one  or  more  suctions  in  front,  which  can  cut  to  20  feet  belo' 
the  surface  of  the  water,  and  will  make  a  out  wide  enough  for  the  passage  of  tb 
hull  of  the  dredge,  and  one  or  more  discharge  outlets  through  the  stem,  with  a 
I  equal  number  of  floating  pipe  lines  or  pipes  supported  by  pontoons,  each  1,000  fe* 

long  and  capable  of  and  provided  with  the  means  of  deflection  for  500  feet  from  tl 
axis  of  the  channel. 

"  The  boat  may  be  provided  with  any  other  movement  in  operation,  provided 
does  not  interfere' with  the  before-described  movement  and  the  advantages  justii 
the  additional  cost.    The  engines  shall  be  triple  expansion,  of  marine  type,  an 
I  directly  connected  with  the  main  pumps. 

''The  weight  of  each  pump  shall  be  given,  as  well  as  the  weight  of  each  engin 
whether  used  for  the  main  or  supplementary  pump  or  warping  drums.  A  list  i 
duplicate  parts  shall  be  given  which  it  is  proposed  to  furnish. 

"Other  information  concerning  all  parts  and  the  proposed  power,  speed,  steal 
and  fuel  consumption  is  requested,  as  well  as  a  description  of  any  special  advautag* 
i  that  may  l>eloug  to  the  design  or  construction. 

"The  capacity  of  the  dredge,  together  with  the  strength  and  workmanship  of  a 
'  parts  of  the  plant,  will  be  given  ^reat  weight  in  the  selection  of  a  design,  and  weal 

ness  of  construction  will  be  considered  a  fatal  defect. 

"It  is  not  desired  that  the  dredge  shall  be  provided  with  the  means  of  self-propn 
{  sion.    Quarters  for  the  crew  are  not  desired  on  the  dredge. 

I  "  Pile  drivers,  ({uarter  boats,  and  tugs  or  tenders  are  not  to  be  furnished.    All  pil< 

and  lines  are  to  be  furnished.    The  operating  expenses  for  a  sixty  days'  test  are  1 
I  be  paid  for  by  the  Government. 
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Iredge  and  dredging  plant  are  accepted  and  paid  for  by  the  Govem- 
L  be  subjected  to  the  following  tests: 

it  for  determining  the  capacity  of  the  pnmps  to  lift  and  discharge 
i  test  shall  be  made  by  placing  the  dredge  at  work  at  some  point  on 
by  the  United  States  engineer  where  an  ordinary  rivisr  sand  may  be 
average  depth  of  cutting.  They  shall  discharge  through  1,000  feet 
(rith  the  pnmps  running  at  their  average  speed  and  without  applying 
to  the  boilers,  into  a  barge  fitted  up  for  the  purpose  in  such  a  way 
separately  the  respective  amounts  olf  sand  and  water  discharged  per 
nantity  of  sand  delivered  is  less  than  1,600  cubic  yards  per  nour,  a 
be  makde  from  the  contract  price  which  shall  be  proportional  to  this 
the  quantity  of  sand  delivered  is  greater  than  1,600  cubic  yards  an 
a  shall  be  paid  for  the  dredge  directly  proportional  to  this  excess,  not. 
;eed  50  per  cent  of  the  contract  price.  These  tests  shall  be  carried 
Dse  of  the  United  States  Gos^ernmeut. 

ments  may  be  made,  but  25  per  cent  of  the  cost  will  be  retained  till 
ance  of  the  dredge  and  apparatus/' 

of  the  committee  on  dredging,  held  at  St.  Liouis  Mo.,  December  10, 
companies  mentioned  submitted  plans,  specifications,  and  bids  as 
fter  a  careful  examination  of  each  the  proposition  of  the  American 
Iging  Company,  of  Chicago,  111.^  of  which  Mr.  Lindon  W.  Bates  is 
Ebccepted.  The  Commission  required  the  contract  to  bo  made  by  and 
ne  under  the  supervision  of  this  office.  A  contract  was  entered  into 
m  W.  Bates  January  25,  1895,  and  finally  approved  by  the  Chief  of 
>.  A.,  February  23,  1895.  The  amount  to  be  paid  for  the  dredging 
^  a  number  of  extra  parts,  is  $172,775. 
r  is  a  general  description  of  the  plant  to  be  furnished : 
steel,  172  feet  long,  40  feet  beam,  and  7^  feet  depth  of  hold;  to  have 
eck  laid  2  feet  above  the  bottom  plating,  this  water  bottom  to  be 
)n  water-tight  compartments,  to  which  are  to  be  added  five  other 
npartments  at  the  ends.  A  cabin  of  pine,  one  story  high,  138  feet 
wide,  will  cover  the  machinery  and  boilers.  The  dredging  machinery 
70  centrifugal  pumps,  with  runners  7  feet  in  diameter  and  suction 
Inlets  each  33  inches  in  diameter.  Each  pnmp  will  have  three  suc- 
i  20  inches  in  diameter,  the  three  Joined  to  work  on  one  bank  of  lad- 
Q  a  shaft  across  the  bow  of  the  boat,  the  outer  end  to  be  raised  and 
e  cables,  admitting  of  dredging  to  a  depth  of  20  feet,  the  movable 
t  with  tne  fixed  pipes  on  boat  through  a  telescopic  joint  under  the 
ing  cutters  to  be  placed  at  the  ends  oi  the  suction  pipes, 
each  pnmp  will  be  1,000  linear  feet  of  discharge  pipe  33  inches  in 
>rted  oy  steel  pontoons.  Pipes  to  be  in  lengths  of  50  and  100  feet, 
»ber  hose  connections.  Each  pump  will  be  driven  by  a  direct  con- 
ipansion  engine,  with  cylinders  20^,  33,  38  inches,  and  38  by  24  inch 

)  supplied  by  four  Heine  water  tube  boilers  of  about  375  horsepower 

oisting  engine,  with  cylinders  14^  by  15  inches,  will  be  located  on  the 
the  forward  movement  of  the  dredge  and  handle  the  suction  pipes, 
ae  by  wire  ropes  leading  to  anchor  piles,  etc. 

id  engines,  with  cylinders  14^  inches  and  29  by  18  inch  stroke,  will 
ters. 

be  supplied  with  an  electric-light  plant,  blacksmith  outfit,  tools,  etc. 
bion  of  this  plant  is  now  well  under  way.  The  pumps,  engines,  and 
lachinery  are  bein^  built  at  Baltimore,  Md. ;  the  hull  is  being  built 
a.  The  Heine  Boiler  Company,  of  St.  Louis,  Mo.,  are  building  the 
>  floating  pipes  and  pontoons  are  under  construction  at  Springfield, 
ited  that  the  various  parts  will  be  delivered  at  Cairo,  111.,  and  there 
tie  contractor  in  time  to  accomplish  some  work  during  the  next  low- 


submitted. 


.  L.  Gillespie, 

Mi$n$9ipp%  Biver  CammUaian. 


4 


Graham  D.  Fitch, 
Captain,  Carps  of  Etigineeri. 
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Location. 


Flliiiaro  City  

iHlnnd  No.  Ito  rHoharcls  Point 

ilfiBiJ  oj  i''ttnrni:^v  Bend 

Heail  of  LiiL'tiE*  Bend 

Head  of  rohintUiifit  Bend  

I'mri  t  tM"ltiiBr  Calunibas 

M  uufcovunc  V 

Foot  of  Wolf  Island .* 

MedKyR 

P^faerHto  Hit  kman  Bend 

Irt-aterBto  Phi  t]i|H  Bar  Light 

PkiUipR  liar  t^^SlDngh  Landing 

B^BMJi^  t4J  1h1:itm!  No.  10 

L* i^^r£(^  to  K  tn  I  u  cky  Poi n  t 

Khii  lucky  1'ohi  t  to  MorriBonH  Light 

New  MftUrid  t^:»  Wataona 

i^Utelint* 

Do 

StatA  litia  t/t  I'niht  Pleasant 

Oppoaito  Point  Pleasant 

Phmilie  Landing  to  LaseUs 

LuKt^^lls  to  fe^llv<rtop 

Btlow  Tiptonville 

CUeruknfj  .„..*-. 

Littlf^  CTpffuM  lletid 

B«nd  It»tand  No,  ]4  to  Hathaway 

Baltaaw  a  v  to  head  of  Prairie  Bend 

Foot  of  Priiirit*  Bt-nd 

Prairie  Iknd  to  Linwood 

Ik»lliPoiiittnriilimdNo.l8 

IhipaitltA  CoUiHTjwood  Point 

Mitchdb  Li jrb  r  t-o  Pemiscot  Bayou 

Midway  tol«laMid  No.  21 

I«Uiid>io  21  tu  Hickman,  Ark 

KiifkiTrt  Puiiit  tti  Backners 

H(^Jldof  Bond  Ij^land  No.  25 

Island  Ko.  2tJ  t<t  O'Donnels 

Gold  DiiFit  t4>  fiKit  of  AshportBar 

Fli-t<;ln*rN  toEhnoiBar 

Klnioi  Bur  t*>  li|?ht above  Elmot  Landing 

Foot  of  1  hI mid  No.  30 

Plum  Polur  t^^  f'Ullerton 

Petty*  [4p?ht  ^<  YankeeBar 

Yimlti  1^  llnr  to  t  'rnlghead  Point 

Fntton  In  Islamt  No.  34 

ALuug  iMlrLud  No.  34 

Feean  l*oiot  to  < ^fwlar  Point 

Cednf  Point  to  Lk;ans  Island 

Ucati  s  IaUti  d  to  D^nsfords  Light 

Thoiuiw*  Llaht  to  Corona 

Centt^tiuliil  r^t  olFto  Fogloman  Chute 

Hejw!<»f  chui,  Hif  Islandlio.40 

In  i^liutt*  of  tnlund  No.  40 

Mi'iul  of  l!*laijtl  Ko.  40 

Pftildy  Hon  to  Moand  City 

f  eiiiK'niBfrti  f 'hot* 

NouLOiiDEdi  ti » f'H>t  of  Presidents  Ishuid 

B«i* vfiji  til  llorq  Lnke 

Cow  Uhmd  t4j  Soanlans 

Scanltins  Ui  Qraveii  Bayou 

< 'at  Inland  tr>  Norfolk 

Star  Lniidhij^io  Harkleroads 

C^Mnmi'n^o  t  y  I  Hues  Point 

Blues  Point  to  t»&low  Peters  Landing  Light 

Wailnnt  Land  in  i^  to  opposite  Bosa  Lee  Landing 

Fo?c  Tailcind  to  JC&rdins  Point 

JJarlwrtH  to  Shno  Fly  Light 

Foot  uf  *'^t  Fruiicis  BmicL 

H)  nd  of  ATooh-z lima  Bend 

Frliini  P(»]  rit  to  Westover 

Head  of  Idiiitd  No.  62 

Inland  Ko.*f:t  tn  Modoc 

Beud  of  l»biini  No.  88 

Inla^id  No.  Ot»  to  Aostralia 

Island  No,  71  to  Concordia 

BetiHilio  t«  HsrTTib  Grass 

Head  of  V  k^toria  Bend 


Maes. 

3 
8 


26i 

29 

30 

I 

88 

m 

74 
77 

774 

79 
79} 
82 
84 
86 


lOU 

104 

113 

115 

12U 

125 

128x^( 

181 

139 

145 

149 

157 

158 

159} 

163} 

1654 

16^ 

1704 

178 

180} 

196 

197 

1994 

203 

207 

213 

214 

213 

226} 

234 

239 

243} 

247 

2494 

254 

259 

269 

281 

283} 

284} 

293 

302 

312 

319 

330 

3344 

350 

3694 

378 

384 

3914 


Feet. 
18 
11 
10 
19 
16 
14 
15 
11 

7 
21 
10 

9 
18 
14 
124 
12 

9 


H 

12 
8 
9 

'?♦ 

12 
12 

i!* 

20 
14 
18 
8 
12 
11 
15 
18 

104 

10 
8 
16 

8 

9 
13 
10 

23 

I 

20 

6 

8 
11 
14 
10 
13 
14 
13 
12 
11 
11 
13 

9 
17 
13 

1? 

13 


Kemarks. 


Sept  3,  Cairo  gauge,  5|. 
Belmont  gpugei.  3^. 


Sept.  4,  New  Madrid  gauge, 

Above  the  wrecks  of  Gni 

ingStar. 
Below  the  wrecks  of  Gni 

ingStar. 


Cottonwood  Point  ganga.  S 


River  Styx. 
Sept  5. 


Fulton  gauge,  4|. 
Sept  6. 


In  main  river;  ooald  not  g 
out. 

Iffemphis  gauge,  11. 
Sept  7. 


Mhoon  Landing  gsoge,  3. 


Helena  gauge,  I4. 
Sept  8. 


Sunflower  gauge,  3. 
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Appendix  5  A. 


ssistairr  engineer  william  obuig  on  improvement*  ok  harbor 
at  hickman,  ky. 

United  States  Engineer  Office, 

Memphis,  Tenn.j  March  i,  1895, 
have  the  honor  to  suhmit  my  report  on  improving  Hickman,  Ky., 
:1894: 
called  for — 

:  the  projecting  clay  points  along  the  hank  and  paviog  with  a  layer  of 
iiick  to  provide  a  low-water  landing. 

)  the  landing  permanent  hy  extending  the  existing  revetment  to  the 
;he  clay  ledge  with  fascine  mattresses  250  feet  wide, 
ding  itself  shonld  be  revetted  from  the  water  line  to  the  top  of  the 
cr  of  riprap  1  foot  thick. 

if  possible,  the  settling  of  the  bank  along  Front  street.  The  revet- 
e  proposed  low- water  landing  should  be  extended  about  200  feet  farther 
)o  as  to  cover  the  depression  through  which  drainage  takes  place. 
—The  foot  of  the  mattress  placed  in  1889  was  found  to  be  at  Station 
L  order  to  give  a  good  lap  the  upper  edge  of  the  present  mattress  was 
tion  76  and  extended  to  Station  82-f-20,  so  as  to  cover  the  depression 
inage. 

f  the  water  at  Station  76  was  85  feet.  The  bottom  of  the  river  sloped 
^ard  to  Station  81>  where  the  depth  wa«  60  feet,  and  at  Station  82  the 
ly  3  feet. 

IS  was  made  630  feet  long  so  that  it  could  adjust  itself  to  the  shape  of 
and  still  extend  to  the  top  of  the  ledge  of  rock  at  Station  82. 
ring  brush  of  the  bank  revetment  of  1889  was  almost  entirely  decayed, 
ifficient  ballast,  exposing  it  to  the  air  and  moisture.     This  was  repaired 
;h  a  layer  of  riprap  10  Inches  in  thickness. 

nts  were  graded  and  the  entire  bank  from  Station  76  to  Station  84  was 
he  low-water  line  to  the  top  of  the  bank,  with  a  layer  of  riprap  12 
kness. 

. — The  first  tow  of  plant  for  Hickman,  by  steamer  Minnetonkaf  consist- 
r  boats,  mat  and  mooring  barges,  pile  driver,  and  empty  barges — in  all 
3S— left  the  fleet  at  Memphis,  Tenn.,  on  September  13,  and  arrived  at 
tember  16.  Work  was  begun  September  17  clearing  bank,  hand  grading, 
:  the  stone  from  around  the  clay  points  where  it  had  been  placed  by 
ies  to  prevent  erosion.  This  stone  was  used  in  paving  the  bank  along 
$  near  Station  80  and  Station  81. 

)f  constructing  the  mattress  was  begun  September  26,  immediately 
ral  of  the  steamer  Jay  Paitan  with  the  fascine  barges, 
was  good  and  little  time  was  lost  on  account  of  rain, 
as  very  low,  the  gauge  at  Cairo,  111.,  registering  5  feet,  and  navigation 
ras  both  troublesome  and  uncertain. 

) supply  at  this  place  was  not  sufficient  to  carry  on  this  work  to  an  advan- 
3r  having  obtained  about  100  negroes  from  Memphis,  Tenn.  These  had 
d  during  previous  years  at  Hopefield  Bend,  Arkansas,  and  were  expe- 
h  was  quite  an  advantage  in  the  construction  of  the  fascine  mattress, 
listed  by  the  Government  were  employed  in  all  the  responsible  posi- 
jt  of  the  common  laborers  were  negroes,  and  self-subsisting.  The  price 
same  as  last  year — $25  per  month  and  subsistence,  the  self-subsisting 
g  $1.15  and  $1  per  day  of  eight  hours  for  the  first  month  and  $1.25  per 
',  if  fiill  time  was  made.  Only  a  few  white  men  were  subsisted  on  the 
3n  principally,  and  these  were  required  to  be  on  duty  at  any  time  during 
or  coaling  steamboats,  etc.  The  maximum  number  of  men  employed 
ctober  1. 

Brush  and  poles  were  obtained  by  contract  at  $1.07  per  cord,  for  the  for- 
per  cord  for  the  latter,  delivered  on  United  States  barges  at  the  con- 
),  and  the  source  of  supply  was  from  65  to  75  miles  above  the  work, 
•btained  by  contract  at  52  cents  per  cubic  yard  for  riprap  and  47  cents 
il  for  spalls,  delivered  on  Government  barges  at  the  quarries,  at  Apple 
hich  was  about  105  miles  above  the  work.  About  1,850  cubic  yards  was 
ered  on  contractors'  barges  at  the  work,  for  $1.25  per  cubic  yard, 
towing  the  brush  and  poles  was  44  cents  per  cord  and  the  stone  66  cents 
i.  This  was  excessive,  on  account  of  low  water,  there  being  only  from 
ome  of  the  crossings  above  Cairo,  causing  the  loss  of  much  time,  since 
mid  not  run  after  dark  and  the  barges  could  not  be  more  than  half 
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}o£i4Ui1.  Aft  there  were  only  fourteen  barges  available  for  this  work,  in  order  to ke 
them  vmxhig  ha  fitst  as  they  were  loaded  and  unloaded,  and  to  make  the  deliveri 
prouiptly,  it  Wim  found  necessary  to  employ  three  light-draft  steamboats;  hence t 
Jatf  I\itton  ami  Margaret  were  chartered  to  assist  the  steamer  Graham.  Even  th 
much  time  W4ia  lust  waiting  for  stone  and  brush. 

Fasvine  tnatirpHS. — The  method  of  holding  the  mooring  barges  by  means  of  cabl 
faHteuud  to  tlm  Bbore,  and  also  the  method  of  constructing  the  fascine  mattraas,  v 
tbafitime  tumi  llcipeheld  Bend,  Arkansas,  during  1893,  and  was  explained  in  det 
iu  my  ropprt  nti  that  work. 

Tilt)  progress  mode  was  good,  with  the  amount  of  materials  and  class  of  labor 
hand. 

Miitfif^s^  I'lmntniction  was  begun  September  26  and  completed  Octobers,  when t 
iriJittrr^-  w;js  sunk.  The  maximum  linear  feet  of  mattress  made  per  day  was  130, 
Oct^^Jii'i'  1,  uimI  1J*2  men  were  employed. 

Tlui  mat  V  :i ,  r,30  by  250  feet  =  1,575  squares  (100  square  feet). 

Tb(3  iHist  yvv  square  was  $7,073. 

Urndimj. — Tho  hank  was  graded  to  a  slope  of  about  1  on  4,  and  this  slope  was  ei 
Tied  Uy  the  top  i*f  bank.  Hydraulic  grading  was  couHued  to  a  point  between  Stati 
1^  aml8tatir(n  ?^0,  which  was  very  hard  to  grade,  as  the  bank  had  settled  here  in  f 
iner  ^'i^arc*,  atid  vias  filled  up  with  wood,  brick,  and  stone — some  pieces  of  bU 
nrotiiul  %\m  p^jiit  weighing  as  much  as  2  tons.  These  were  broken  and  used  in  pi 
\ik^  the  bank.  Probably  400  cubic  yards  of  stone  was  obtained  here.  The  mater 
wu»  iL  clay  fuiindation,  and  the  expense  of  grading  was  increased,  since  it  was  foo 
iittcesHar^''  to  ke(?p  an  extra  force  with  the  grader  to  move  the  brick,  stone,  timb 
et«,^  aB  It  was  e^^posed,  so  that  grading  could  proceed.  Hydraulic  grading  i 
ooniriienced  Oct<iber  6  and  finished  October  14.  The  grader  used  was  No  40,  wh 
hoa  beeti  iti  ii.se  e^e^eral  years,  and  which  had  jnst  been  overhanled  and  repaired. 

Work  dotio,  135  linear  fcet=7,498  cubic  yards. 

CoHt  per  rnbie  yard,  $0.098-f-. 

Before  livyiLiir  the  paving  the  bank  was  neatly  dressed  by  hand. 

Connertintj  tntiUressea, — Two  small  connecting  mattresses  were  placed  wheie 
river  ]nattre>^»  ilid  not  come  up  to  the  shore  line.    They  were  also  of  the  fascine  ty 
the  fascLiieH  beitig  parallel  to  the  river  bank.     This  mattress  overlapped  the  ri 
mattress  atioiit  10  feet.    Total  connecting  mattress  made  was  140  squares. 

Cotit  per  Bi|uurc  was  $8,362. 

Paviitif  btnik.^'Vhia  work  was  begun  September  17  along  the  city  front,  with  st 
taken  frnni  the  point  at  Station  79  and  was  completed  on  November  3.  On  Novi 
biir  10  the  mat  plant  was  moved  to  New  Madrid,  Mo.,  and  a  party  was  left;  hen 
finiah  tJie  work.  Paving  began  at  or  near  the  low- water  line,  and  extended  wit 
3  to  10  feet  from  the  top  of  the  bank. 

The  paving  from  Station  77  to  Station  84,  being  new  work,  was  1  foot  in  thi 
nessj  while  over  the  bank  work  of  18J9  it  was  placed  only  10  inches  thick.  St 
nned  io  piiviitg  was  of  two  kinds,  riprap,  pieces  weighing  from  5  to  35  pounds, : 
8p a] la,  p leches  weighing  less  than  5  pounds;  the  latter  were  plac^  on  the  gra 
bank  lirf»t,  to  n  thickness  of  from  3^  to  4|  inches,  and  then  the  former  was  placed 
&6  to  lay  closely  together,  to  a  thickness  of  from  7i  to  8^  inches. 

Th6  eitizcDs  decided  to  widen  Front  street  from  Station  80  to  84,  and  here  the  j 
ing  wftH  ouly  brought  up  to  where  the  slope  of  the  street  was  to  come.    After 
work  was  dnoo,  and  when  the  river  had  risen  to  30  feet  at  Cairo,  111.,  the  pa^ 
was  coTDpletcd  to  the  top  of  the  bank  by  Assistant  Engineer  LeVasaeur  in  Janui 

Over  the  bank  work  of  1889  the  paving  extended  up  to  within  10  feet  of  the 
of  the  ba»k. 
Total  bank  piived  during  1894-95  was  208,242  square  feet. 
The  coat  \wr  nquare  foot  was  $0.090-f . 

Statement  of  expendituret. 

Total  material  and  labor  expended,  as  per  abstract,  during  1894 $29, 65: 

Total  mftteriE>l  and  labor  expended  by  Assistant  LeVaasenr 3,461 

Total  lualennt  ami  labor  expended  in  preparation  and  repairs  to  plant 
and  ateaiiier  Minneionka  (which  was  sunk  while  in  this  service) 7, 91i 

Total  e^fpended 41,031 

Herewith  Ih  a  statement  of  expenditures  and  also  a  map  showing  the  locatioi 
the  work. 

Ver3'  respeetfully,  your  obedient  servant, 

Wm.  Gerio,  AsntUmi  Enginee 
Capt.  Graham  D.  Fitch, 

Corps  of  Engineers f  U,  S,  J, 
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AMraci  of  expenditures  at  Hickman^  Ky.,  for  1894, 


Items. 

Snperin-     Care  of 

Repairs  1  MisccI 
to  plaut.    laneoua. 

! 

$223.34  '    $146.97 

Graham. 

Towbonts 

Jov  Pat- 
ton. 

Marga- 
ret, 

Labor 

$481.25 

7.85 
46.81 

$281.27 

20.68 
71.04 
14.00 

$1,311  84 

108.00 
159.51 
746. 40 

$78.17 

17.33 
13.  lU 
91.25 

Sabsiatence: 

Serrice 

6. 60  1        15. 70 
22.68,        53.92 

Sappliea 

$5.58 

Coal 

220.01 

Laraber 

^.54  ! 

Sn1kf>i^aiMl  nail§ .... 

24.08  1 

Him  of  atflamfiTH 

480.00 
9.76 

1,527.50 

Oilff  and  flDfiiDfM^rii'  auDi>]ifm . . 

16.16 
00.69 

3.75 

18.40 
.50 

800.00 

, 

Total 

1,335.91 

472.84 

303.99  1      216.59 

2,344.65  '       680.61 

1, 753. 09 

River  mat- 
treaa. 

GoDDGctinj; 
mattress. 

Bank  revetment. 

Items. 

Hydraulic 
gradiDK    ^ 

Hand  grad- 
ing. 

raving. 

Total. 

Labor 

$2,142.71 

94.43 
324.39 

2,580.01 
211.95 

1,178.73 
120.60 
548.71 
304.86 
265.00 
7.00 

$149.00 

4.11 
14.12 
163.92 

$609.50 

2.74 
0.41 

$165.94 

5.30 
68.38 

$2,616.65 

11.96 
70.09 

$8,206.61 

Subeiatence: 

Service  

294  75 

SuDDUea 

859.03 

Brush 

2, 743. 93 
211.95 

Poles         .           

Stone 

255.34 
2.40 
31.26 

6,296.26 

7, 730. 33 

123.00 

Wire  wtrand            -  -r  -  -,  -  -  - 

579  97 

304.80 

diM 

285.00 

^SKU  ::  ; 

1.00 

8.00 

a«j«... ......... ........... 

28.00 

1,099.66 

12oi>e.  manilft .r 

370.49 

370.49 

Lrnntyq- , , 

, 

23.54 

SptteaaDd  naOs ,... 

Cables 

5.50 
310.17 

, 

29.58 

810. 17 

Hire  of  atMnneni                   ... 

2,007.50 
52.07 

OiU  and  enfliDoera'  HnvnliesT . . 

4.00 

Hireof  iMms 

500.00 
20.00 

840.17 
82.10 

134.56 

24.00 

1,000.00 

42.00 

847.98 

1,524.00 

Ice  -. 

1 

62.00 

Towj&s 

1, 668. 15 

chS^::;::::::::;::::::::::; 

82.10 

3.29 

46.57 

1.054.fil 

Total 

10,061.88 

645.15 

656.94 

239.68 

10, 931. 50     29  65i.  33 

Aheiraei  of  eaBpenditures  at  Hickmany  Ky.ffrom  January  16,  1895,  to  February  4,  1895, 


Items. 

Super- 
intend- 
ence. 

Labor. 

Snb- 

ais- 

tence. 

Material,    ^ow- 

Re- 
pairs. 

Oil 
and 
sup- 
plies. 

Amount  of  work 
done. 

Total 
cost. 

Grading 

Pfcving. 

$20.00 
320.00 

$80.63 
487.00 

$50.00 
84.43 

150  cubic  yards 

24,000  square  feet . . . 

$150.68 

$1,839.90 

$579.46 

$2.20  ,  $1.50 

3,314.49 

Total 

840.00 

567.63 

134.43 

1,839  90  >  .'STO.^fi 

2.20  1    1  50 

3, 465. 12 

3770      REPOET  OP  THE   CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 


Appendix  6  B. 


REPORT  OF  ASSISTANT  ENOINlCEB  WILLIAM  GERIG  ON  IMPROVEMENT  Olf  UAKBOB 

NEW  MADRID,  MO. 

UNITED  States  Engineer  Office, 

Memphis,  Jenn.,  March  5,  lS9i 

Captain:  I  have  the  honor  to  sabmit  my  report  on  improving  New  Madrid  {I 
Harbor  daring  the  fall  of  1895: 

The  work  covered  by  the  project  embraced  the  continuation  of  the  ezisl 
revetment  as  far  downstream  as  fuQ^s  would  permit,  i.  e.,  the  constraction  o 
fascine  mattress  250  feet  wide  and  the  paving  of  the  bank  to  about  the  30-foot  sU 

Construction.— W oris,  began  immediately  after  the  arrival  of  the  mattrosB  pi 
from  Hickman,  Ky.,  on  October  10, 1894.  The  season  was  eood,  the  river  reman 
nearly  stationary  during  the  prosecution  of  the  work.  The  first  time  lost  by  ] 
was  October  12,  and  the  total  time  lost  was  one  and  one-half  days. 

Labor,— The  labor  was  not  as  abundant  as  at  Hickman,  but  was  better  as  a  c1 
The  rates  of  pay  were  the  same  as  at  Hickman.  The  maximum  force  employed 
207  on  October  16. 

Materials. — Brush  and  poles  were  obtained  by  contract,  at  $1.07  per  cord  for 
former  and  $1.50  per  oord  for  the  latter,  and  the  source  of  supply  was  from  70 1 
miles  above  the  work.  The  deliveries  were  prompt  considering  the  extreme 
water  and  many  shoal  crossings.  The  cost  of  towing  brush  and  poles  was  42  c^ 
per  cord. 

Stone  was  obtained  by  contract  from  Apple  Creek,  Mo.,  at  $1.60  per  cubic  } 
for  riprap  and  $1.30  per  cubic  yard  for  spalls,  delivered  at  the  work  by  the  < 
traotor.  Some  time  was  lost  waiting  for  stone,  but  the  contractor  made  the  di 
eriee  as  fast  as  called  for  by  the  contract. 

Faseine  wutttresses. — The  method  of  constructing  the  lascine  mattress,  was 
same  as  at  Hopefield  Bend,  Arkansas,  during  1893,  and  was  fully  explained  in 
report  on  that  work.  The  progress  made  during  construction  was  better  tba 
Hickman.  The  maximum  number  of  linear  feet  of  mattress  made  per  day  was 
and  only  181  men  were  employed.  Mattress  construction  was  b^gnn  Octobe 
and  completed  October  23,  when  the  mattress  was  sunk.  One  mattress,  250  bj 
feet,  was  sunk,  the  upper  edge  being  at  a  point  90  feet  below  Station  8  and  ext 
ing  to  a  point  115  feet  oelow  Station  7  of  the  survey  of  1893,  overlapping  the  c: 
ing  mattress  about  25  feet. 

One  mattress  was  725  by  250  feet =1,812.5  squares.    Its  cost  in  detail  was : 

Labor  and  subsistence $2, 27 

2,960.33  cords  brush 8,1€ 

124.1  cords  poles 2C 

1,382.02  cubic  yards  stone 2,21 

6,000  pounds  wire,  No.  12  steel •. S 

1,240  pounds  wire,  No.  9  steel 1 

2y000pounds  wire, silicon  bronze 35 

20,167  pounds  wire,  strand 62 

2,125  Crosby  clips 2C 

400  pounds  staples 

Manila  rope 1^ 

Piling 

Wire  cables  (mooring) 15 

Miscellaneous  material 1^ 

Superintendence 21 

Care  of  plant 2J 

Repairs  to  plant 1< 

Towing  brush 1,21 

Miscellaneous  expenses I 

Total 11,4' 

Cost  per  square  of  mat  built,  $6.333-f . 

Average  quantities  of  material  used  in  the  construction  of  one  square  (100  sc; 
feet)  of  fascine  mattress  was : 

Brush cords..    : 

Poles do  — 

Stone cubic  yard-. 

Wire,  steel,  No.  12 pounds..     ; 

Wire,  steel,  No.  9 do 
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ronz6 pouDds..    1.103 

do....  11.127 

number..     1.200 

pouDd..       .220 

e  bank  had  a  good  slope,  about  1  on  3,  and  no  hydraulic  trading  was 
iparatory  topaving  the  bank  was  neatly  dressed  by  hand.  The  cost 
j^  was  $537.02,  or  ^.767  per  linear  foot  of  bank  paved. 
>ttre9$. — One  narrow  connecting  mattress  was  placed  where  the  river 
t  come  up  to  the  water's  edge.  This  mattress  was  also  of  the  fascine 
es  being  parallel  to  the  river  bank,  and  overlapped  the  river  mattress 

of  connecting  mattress  made  were  88. 
toil  was : 

sistence $196.67 

ish 107.00 

of  stone 320. 00 

rire,  steel 7.60 

e '. 21.13 

23.72 

it 10.20 

100.00 

xpenses 5.55 

791.87 

rebuilt,  $8,998+. 

[uantity  of  stone  used  per  square,  2.28  cubic  yards, 
cost  was  due  to  the  large  amount  of  stone  placed  on  the  mattress. 
\  work  was  begun  October  31  and  was  completed  November  15.    Pav- 
near  the  low- water  stage  and  extended  to  the  top  of  the  strata  of 
it  the  30- foot  stage, 
ihickness  of  the  paving  was  12  inches — 4  inches  of  spalls  and  8  inches 

ok  paved  was  700  feet,  and  the  square  feet  of  bank  paved  was  80,766, 

yaroa. 

bail  was: 

istence • $1,251.98 

rards  stone 4,004.90 

aaterial 21.50 

537.02 

e ; 126.80 

142.36 

it 61.22 

xpenses 33.30 

6,179.02 

re  foot,  $0,076-1-;  cost  per  square  yard,  $0.689-f . 

SUMMARY. 

725  linear  feet,  1,812.5  squares $11,479.15 

stress,  88  squares 791.87 

»ar  feet,  80,766  SQuares 6,179.02 

ftring  plant  and  for  property 1, 549. 96 

)ended 20,000.00 

berewith  is  a  tabulated  statement  of  expenditures  and  also  a  map 

Miction  of  the  work. 

^ectfuUy,  your  obedient  servant, 

Wm.  Obrio,  A8»Uia.4  Engineer, 

If  D.  Fitch, 

'orpf  of  Engineers,  U,  S,  A. 


' 
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A  batract  of  expenditures  at  New  Madrid,  Mo.,  for  1894, 


Super- 
intend 
ence. 

Care  of 
plant. 

Repairs 

to 
plant. 

Miscel- 

Towboats.             1     River  matti 

Itemfl. 

lane- 
ous. 

Gra. 
ham. 

Joy 
Patton. 

"S!" 

Amount 

C 

Likb^r. -..  —  ., 

$260.42  X 

10.87 
37.97 

^236.01 

27.66 
71.21 

$92.50 

6.05 
15.58 

$34.77 

16.67 
42.91 

$57.33 

6.00 
18.00 

$615.84 

34.00 
42.67 

1? 

Service 

StAireii » .  ^  -  

$12.40 

BrnAh                 cofils 

2,960.32 
124.10 
1,382.02 
6.000 
1,240 

2,000 

11,886 

6,073 

1,308 

2,125 

400 

^ 

Polen      .             do  ... 

2 

^TErai  No  13  iifMiiLdA 

Wiro  No  9          ihv  ... 

Wirp,  fiiUcoD  brnirze. 

potmJii. . . . . 

Wire  atranii  ^  imib, 

wirei  Htttrndn  i  Inch, 
[Klilhiln  ,,..... . . 

CMitK              uaiiibi^F 

Stjii  lira    *  . ,  nou  uAm  .  * 

55.00 

79.12 

38.75 

54.46 

Rope,  inanila . .  ....^  ^. . 

Ijii  1  iibc^r  iK'fti. »..>■>» 

40.23 

piiitifcf.... 

Spikes  and  uaile . . 

18.25 

' 

Oilx   and    f^n^Jm-cr'a 

BUpfili^li 

13.46 

10.43 

5.78 
320.00 

3.25 

Hire  iif  ateoinera .. 

f jMblei}    . . »♦.,.* 

Mlrif^nlliinivitiiA.         .  .    . 

50.00 

.85 

15.25 



Total 

359.26 

403.34 

173. 46 

94.35 

186.13 

1,057.04 

70.11 

9 

Connecting  mat- 
tress. 

Bank  revetment. 

Total,  700  linear 
feet  bank  revet- 
ment. 

% 

Items. 

Hand 
-  grading 
(cost). 

Paving. 

S( 

of 

Amonnt 

Cost. 

Amount. 

Cost 

Amount.. 

Coat 

ma 

Lnb<jr... 

.$191.81 

1.36 

.       3.50 

107.00 

$507.00 

8.40 
21.62 

$1,181.48 

9.68 
60.76 

$5,249.56 

176.08 

477.98 

3,274.54 

202.65 

6, 536. 15 

98.25 

19.59 

320.73 

390.85 

184.78 

SubHiNtence^ 

Service ...... 

Stoft'a  ............ 

Brti^h cords. . 

100 

3,060.32 
124. 10 
4,325.26 
6,380 
1,360 

2,000 

11,886 

6,973 

1,308 

2.125 

400 

l'olea..**„.-.-do. ,.. 

Wire^No.  la.poundii. . 

Wirt^No.B.„.do,... 

T^irt).  eiUcon  bronze, 

tiqumls  ........ . 

200 
380 
120 

320.00 
5.86 
1.74 

2,743.24 

4.004.00 

wire  Htraudp  J  inch, 

Viroptmiid,  ^fjicb. 
imiiiide  .... . . 

Wipe  hiriuid,  fciucb,  i 

56.24  i 

CTliDi            .Tiniiiber.. 

268.75 
12.00 
227.33 
186.27 
40.23 
4.50 
23,75 

32.92 
320.60 
13L59 
226.30 

BtutilvH  ....  .^K}UL1l]h  . . 

Oiol ,.....,. 

Riih[K\  uiitnila. . ....... 

LlltlltMSf 

Pilitie  ..,-.--,„..„. 

Spikes  and  II Bib... -, 

Otis   and  en^ueiir'n 
AitppLioFi ,,  ^.. 

Hire  uf  et-fjAm^ta. . 

(J^blen 

M  innfeUan  Mttitt 

21.50 

Total. ......... 

631.27 

537.02 

5, 278.  S2 

18, 46a  04 
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Appendix  5  C. 

istant  engineer  aug.  j.  nolty  on  operations  of  construction 
parties  under  hi8  charge. 

United  States  Engineer  Office, 

Memphis,  Tenn.j  March,  1895, 
ave  the  honor  to  submit  my  annaal  report  of  the  operations  of  tho 
rties  under  my  charge  during  the  season  of  1894-95. 
overe<l  by  this  report  begins  with  September  16,  1894,  upon  whicli 
w  of  plant  was  taken  to  Ashport  Bend  by  the  steamer  l%tan.    The 
not  leave  until  the  25th  of  the  same  month,  as  the  Titan  was  required 
ing  the  sunken  steamer  MinneUmka,  and  the  chartered  towboat  Ja^ 
arrive  at  the  fleet  until  the  24th.    Plant  was  moved  up  to  Ashport 
rton  Towhead  as  fast  as  towboats  became  available. 
— The  project  for  this  place  was  the  completion  of  the  revetment  of 
uid  the  repair  of  a  fault,  which,  originating  in  the  1892-93  work,  had 
ELving  during  high  water  worked  downstream  until  it  included  about 
L893-94work. 

k  of  the  season  begins  at  153  +  40,  overlapping  the  previous  season^ 
,  and  ends  at  Station  166  -|-  40.  Two  river  mats  were  construct^^il, 
mg  and  the  other  294  feet.    The  width  oC^^ich  is  260  feet.    The  am- 

0  instead  of  one  was  rendered  necessary  by  the  shape  of  the  sYnnn 
mat  been  made  in  one  continuous  length  it  would,  in  order  to  ch'ur 
',  have  left  a  wide  uncovered  space  between  the  inshore  edge  of  the 
ore  line,  subsequently  to  be  covere<l  with  connecting  mats.  Heticf^ 
as  continued  down  as  far  as  it  was  possible  to  closely  follow  tbo 
hen  sunk.  The  mat  plant  was  then  reversed  and  the  work  finis!  irl 
m  just  above  the  salient  upstream  until  a  lap  of  25  feet  over  the  fr^t 

was  obtained.  This  method  enabled  us  to  closely  follow  the  shuu^ 
ated  all  but  one  small  connecting  mat. 

le  long  one,  was  begun  on  the  2d  of  Octeber  and  sunk  on  the  22d. 
he  short  one,  was  begun  on  the  22d  of  October  and  sunk  on  the  27tb. 
jly  slow  progress  in  the  construction  of  these  two  mats  was  dm* 
leant  supply  of  brush,  which  caused  frequent  stoppages  of  the  work 
to  work  with  a  largely  reduced  force. 

soon  as  mat  No.  15  was  sunk  grading  of  the  bank  was  be^un.    The 
id  to  a  slope  of  3  to  1  from  the  zero  line  up  to  the  two-thirds  stagt^ 
:he  bank  being  left  standing  with  a  vertical  face. 
«  done  with  hydraulic  graders  Nos.  2  and  4. 

oon  as  the  grading  had  advanced  sufiBciently  far  te  not  interfere  with 
riprap  was  carefully  laid  upon  a  4-inch  spall  foundation  spread  in 
slope.  The  paving  was  carried  up  to  the  17-foot  stage. 
1  the  mat  plant,  together  with  the  bulk  of  the  working  force,  wad 
(ullerten  Towhead,  a  small  party  in  charge  of  a  foreman  being  li'it 
paving,  grading,  and  repairs  to  old  work.  In  addition  to  the  abovn 
had  also  to  load  stene  from  the  storage  piles  at  Ashport  and  Fletcher;^ 
own  consumption  and  for  that  of  the  Bullerton  party. 

1  finally  completed  December  19,  when  the  force  was  paid  ofl".  All 
aade  here  was  of  the  fascine  type. 

head. — Work  was  begun  here  on  the  evening  of  September  27,  upoji 
Eill  party  begun  clearing  the  bank  for  a  distance  of  1  mile  of  standing 
md  drift  for  50  feet  back  from  the  edge,  and  doing  other  work  pn:- 
inning  mat  construction.  By  October  7  enough  plant  was  up  here  to 
fin  mattress  work,  and  on  the  9th  the  plant  was  swung  into  position 
i.  This  is  designated  mat  No.  5,  four  having  been  constructed  hertj 
ason,  and  the  successive  mats  have  been  numbered  in  the  order  of 
on  and  not  according  to  their  geographical  position.  Thus  No.  5  lien 
and  9. 

o.  5  was  placed  3,000  feet  below  the  foot  of  No.  4.  Mat  No.  5,  which  ih 
)y  260  feet  wide,  was  sunk  October  28.  The  slow  nrogress  in  the  con- 
9  mat  was  caused  by  frequent  failures  in  the  brush  supply.  Mat  Ko. 
tober  30  and  sunk  November  10.  It  is  986  feet  long  and  260  feet  wide 
s  bead  of  No.  5  25  feet. 

tie  mat  plant  from  Ashport  Bend  was  received  here  and  the  construe- 
7  was  begun  on  the  3d.  The  head  of  this  mat  was  placed  about  950 
bot  of  No.  5,  and  its  lower  end  marked  the  termination  of  the  revet- 
fth  of  No.  7  is  1,354  feet  and  its  width  260  feet.  Begun  November  3^ 
^e  17th  of  the  same  month. 


HI 
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Mat  No.  8,  began  November  13,  was  sunk  on  the  24th,  after  attaining  a  lengtl 
1,015  feet.  Its  width  is  260  feet  and  its  head  overlaps  the  preceding  season's  worl 
feet,  and  its  foot  covers  the  head  of  No.  6  an  eqnaf  distance.  Mat  No.  9  was  bej 
November  19  and  sank  November  29.  Its  length  is  978  feet,  with  a  width  of  280  f< 
It  covers  the  space  between  mats  Nos.  5  ana  7,  each  of  which  it  overlaps  25  f< 
This  was  the  last  of  the  river  mats  required  here. 

Connecting  maU, — Of  these  there  were  required  14  to  bridge  the  spaces  betwi 
the  shore  line  and  the  inshore  edge  of  the  river  mats  in  some  of  the  deep  scallo 
where  it  was  impracticable  to  fit  in  closely  the  river  mats.  The  14  coDnecting  m 
aggregated  981  squares,  and  each  one  overlapped  the  main  mat  8  to  10  feet  Tl 
inshore  edges  rested  on  the  low-water  line.  They  varied  in  length  from  260  tc 
feet  and  in  width  from  64  to  30  feet. 

All  mattresses,  river  and  connecting,  are  of  the  fascine  type.  All  those  built  pi 
to  1888  were  of  the  woven  type  and  ft-om  100  to  150  feet  wide.  Those  bailt  sal 
qnently  were  from  200  to  300  &et  wide,  and  after  1892  the  fascine  mat  was  adop 
as  the  standard.  While  this  latter  t^e  is  much  more  expensive,  by  reason  of 
larger  quantity  of  material  entering  into  its  constraction,  the  progress  in  baild 
is  much  faster.  With  the  woven  type  100  linear  feet  was  a  good  day's  work,  w] 
of  the  fascine  mat  170  feet  has  been  frequently  made,  and  a  result  of  180  feet  1 
under  favorable  conditions,  been  attained.  One  hundred  and  fifty  feet  of  fasc 
mat  may  be  considered  an  average  dav's  work.  It  goes  without  saying,  that  rapic 
of  construction  is,  owing  to  the  relative  shortness  of  the  low- water  season,  of  m 
more  importance  than  oost^  But  the  great  advantages  of  the  modem  type  of  i 
over  the  old  style  are  its  dSositv,  which  x)revents  undermining;  its  flexibility,  wl 
allows  it  to  accommodate  itself  without  rupture  to  the  inei^ualitiea  of  bottom, ; 
to  quickly  follow  any  cutting  awajjr  under  its  outer  edge  with  the  result  of  fiiu 
checking  this  undermining^  and  its  greater  strength,  which  makes  it  mach 
liable  to  rupture  while  sinking. 

Chrading, — The  work  of  grading  the  bank  to  a  slope  of  3  to  1  from  the  zero  line 
to  the  20  foot  stage  line  was  begun  October  30  with  hydraulic  grader  No.  2,  sap] 
mented  on  the  16th  of  the  following  month  by  grader  No.  4,  which  had  that 
finished  work  at  Ashport  Bend.  The  progress  of  this  work  was  slow  and  diffi< 
owing  to  the  bank  being  encumbered  with  remnants  of  the  old  shore  work  of  bi 
and  stone,  which  had  to  be  first  washed  clean  of  the  accumulated  sediment  on 
and  then  broken  up  and  removed  before  the  grading  could  proceed.  This  old  w 
was  in  many  places  silted  up  to  a  depth  of  3  feet*  and  most  of  the  brush  h&\ 
sprouted  after  being  laid  down  in  1883-84,  had  finally  formed  a  heavy  growtl 
willows  with  roots  penetrating  deep  down.  Down  near  the  foot  of  the  towhc 
where  most  of  the  old  work  had  caved  ofi;  the  bank  was  heavilv  timbered,  and  m 
large  stumps  had  to  be  removed.  In  order  to  expedite  this  work  one  pile  driver  < 
taining  a  duplex  Worthington  pumping  plant  was  added  to  the  grading  plant,  i 
the  two  large  graders  were  each  suppliea  with  one  No.  3  ''  Wells  light, '  oy  the 
of  which  they  were  enabled  to  wonL  twelve  instead  of  eight  hours.  Grading 
completed  December  20,  after  which  the  machines  were  laid  up.  The  elopes  ii 
graded  up  to  the  20-foot  stage,  the  remaining  part  of  the  bank  being  left  standii 

Paving. — This  work  was  started  as  soon  as  the  grading  had  advanced  sufficiei 
80  as  not  to  interfere  with  the  men  placing  the  riprap.  A  4-inch  laver  of  qui 
spalls  was  first  spread  and  the  stone  laid  upon  this.  Up  to  the  middle  of  Dec 
ber  this  work  proceeded  without  interruption,  but  after  that  date,  the  storage  p 
having  been  exhausted,  the  work  could  only  proceed  as  fast  as  stone  direct  from 
quarries  was  received,  and  as  the  stage  or  water  in  the  upper  rivers  was  y 
low  at  that  time  much  trouble  and  delay  was  encountered  in  brining  down  to 
For  the  same  reason  barges  could  onlv  be  lightly  laden.  In  addition  to  low  W2 
ice  in  the  upper  rivers  toward  the  end  of  December  and  early  in  January  inores 
the  difficulties  of  towage. 

The  working  force  was  gradually  reduced,  a  sufficient  number  of  men  to  hai 
the  stone  as  fast  as  receiv^  being  retained.  January  11,  nearly  the  entire  remi 
ing  force  was  paid  ofi',  leaving  only  a  small  skeleton  organization  which  coald 
rapidly  filled  up  as  soon  as  the  stone  yet  to  come  had  arrived. 

The  work  was  finally  completed  January  30  and  on  the  following  day  the  pi 
still  remaining  at  Bullerton  was  towed  to  the  harbor  at  Memphis. 

Four  hundred  and  eighty  cubic  yards  of  stone  not  required  for  the  work  was  sto 
on  the  bank  for  future  use. 

REPAIRS  TO  AND  PRESERVATION  OF  EXISTINO  WORKS. 

Ashport  Bend. — Included  in  the  i)roject  for  the  season's  work  at  this  place  was 
repair  of  a  fault,  which,  originating  in  the  1892  work,  extended  downstream 
gradual  caving  until  about  125  feet  of  the  1893  work  was  involved. 

A  preliminary  examination  made  here  gave  evidence  that  the  river  mats  were  ui 
juredi  but  simply  lowered  down  by  undermining  from  the  inshore  edge,  and  that 
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by  a  ruptnre  of  the?  revetment  along  tholow* water  liue»  from  wbetioe 
kward  and  do%vnward.  As  sooti  as  the  liWit  river  iii:Lt  had  been  fin- 
nut  was  moved  to  tliis  fault  and  the  ryjiairs  iKjgiiii.  Thest?  foiiHJat&d 
on  of  two  iloor  mats,  ma<l*j  to  tit  tlit^  poi-kot  nicely  and  t^joverbp  the 
»cli  other.  After  thesi?  wj^re  aunk  tlio  fi>ot  of  th».^  bariik  vrfLH  grjwled 
iverml  with  riprap  up  to  tlio  6- foot  sUgo.  Ttie  two  door  mats  a^^re* 
!8.    The  work  was  beguu  Ootobor  27  and  fomiiU?t^>d  Kov«?mlMjr  1/ 

low  Mtaj;t^  of  rivt*r  pr&vtiiling  at  the  time  ofiordtkiriB  were  g<nn^  on 
parts  of  the  1892  *nil  1893  vi-ork  that  had  her^'tofiin^  been  8u!>nierged, 
ires  shelved  timt  more  atone  wilh  riec^dt^d.  heisi-e  ir  was  decided  to  add 
he^e  partH  of  the  work.  A  total  of  2J93  ctibic  yards  of  Mtone  waa 
*  worK,  of  which  920  cubic  yards  wan  usL^d  in  the  **  pockefc^'  and  the 
usuffieiently  btiUik^ted  work  of  1802  and  1893. 

—A  small  section  of  ttie  work  near  the  low*water lino  required  addi- 
l  S5  cnbrc  yards  ^va&  than  uxp eijdtjd. 

About  1,260  niibie  yards  of  atone  eon  Id  have  been  advautageonsly 
tire  1881  nnd  1^90  workp  but  the  shortage  in  the  stone  supply  pro* 
andititre. 

I ea if.— About  150  fiH'tof  a  long  pile  bulkhead  filled  with  bmsh  and 
^S4  in  front  of  a  b^idly  slou^^hlitg  piece  of  bank,  having  been  pnshed 
'ular.  and  ihiB  hinns  taken  us  avident-e  that  this  piece  of  bank  m  tia 
'  bulkhea<l  was  reen forced  by  buttrartfting  it  with  stone  dumijed  on 
One  hundred  and  eighty -five  cubic  yards  of  stone  was  exi>ended  here, 

of  the?  1893  work  that  part  of  tlio'  bank  lying  below  the  mid-stngo 
somewhat,  and  this  subsidcnco  ransed  11  separation  of  the  paving, 
ice  2J>  feet  high  and  about  lOtl  fe*?t  lon^*  w-m  exposed.  This  face  waa 
■epaved.     Two  hundred  eubi*^  yardrtof  Htone  was  thus  expended. 

ttfwagti  of  brush,— Aa^  already  mentioned,  some  delays  involving  losa 
it  with  in  the  early  stage  of  the  seawon's  work  by  reason  of  scant 
.  This,  liowevor,  wa^  not  the  fault  of  the  con  tractors,  but  wag 
10  diiiorganUation  of  the  towage  service  by  the  si akiug, early  in  the 

oat  was  at  once  rais*%d  and  sent  to  the  ways  for  repairs,  it  was  of  no 
A>  US  during  the  Heason.  The  steanter  Jaif  frOwMj  being  at  that  time 
jwboat  avail  aide,  was  at  once  chartered,  and  would  have  dona  rapid 
service  had  it  not  been  for  the  steady  decltue  of  the  river,  wbtoh 
t(<r  a  month's  trinl  to  exchange  this  for  a  lighter  draft  boat.  The 
Id  wan  then  chartered.     Aft  soon  aa  the  TitttH  became  available  Abe 

0  the  bnuih-towiug  service,  and  later  on  the  />♦  A\  PatioHt  a  chartered 

1  to  the  service.  Henceforth  the  supply  of  bninh  wa8  ample.  In 
lying  the  large  demand  of  the  Ashport  and  the  Bullerton  coiistrnction 
I  l>UMt  Dam  party  ha<l  also  to  be  supplied. 

\  upstream  towage  was  120  miles  uud  the  maxiniiini  downstream 
I  eanips  were  required  for  furnishing  the  requisite  umouutof  brush. 
4m§» — The  contract  entered  into  with  Me^an*.  MiTl^ht*  &  Co,  called 
of  43,  liOO  cubic  y ants  of  stone  and  spalls  by  I  K+i  enitwr  1, 1894,  two- 
tantity  t4>  he  delivered  at  the  works  by  iSeptemher  1  and  the  balance 

As  a  matter  of  fact,  however,  the  contractors  failed  moat  lauient- 
?ven  an  approximate  amount  by  the  dates  specified.  By  Septentber  1 
eliver*3d  13/J75  cubic  yards^  whercjia  by  the  terms  of  their  contract 
old  huve  lieeu  at  the  works.  Karly  in  August,  it  being  eyident  tbat 
1  huge  deQcit  in  the  stone  sfi]jply,  the  steamer  Tiian^  together  with 
s  hargeSj  was  loaned  the  contractors  for  one  month,  they  to  pay  all 
[ling  the  boat  and  getting  barges  ready*    Without  thia  aid  there 

been  sufiicient  stone  to  warrant  a  beginning  of  work  on  hand  by 
ons  were  Np  begin. 

thus  etiiployed  from  Angnst  11  to  September  14,  when  ©h&  wa«  with- 
nrj lose  of  towing  plant  to  the  works.  The  steamer  A/*«Heff(wAaalHo 
ne  tow  for  the  contractors.  Later  ouj  the  iuahiJity  of  the  contract- 
ith  the  terms  of  their  con  tract,  having  been  fnlly  denionstrated,  the 
rtly  Ji/tf  raiiojtt  and  L,  E.  Pation  were  employed  to  tow  stone  pur- 
market  under  paragraph  12  of  the  con  1  tact  epeeifications.  Lven 
stance  given  the  contractors,  there  had  been  delivered  by  December  1 
c  yard^, 

5S  of  towage  were  niaterially  increased  late  in  the  season  by  the 
age  of  wat4?r  previa i ling,  but  the  main  cause  of  the  c out rao tors  fail- 
latoriiicss  111  beginning  deliveries  afti^r  the  award  of  contract.  This 
lose  much  of  the  best  of  the  boating  wtage  of  river.  Had  the  full 
e  been  on  baud  by  Deeember  I  the  work  would  b^ve  been  comploted 
eeember* 
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The  qaantity  of  stone  actually  delivered  by  McTighe  &,  Co.  waa  23,117  cabieya 
of  riprap  and  3,644  cubic  yards  spalls. 

Tbc  foUowing  quantities  of  material  were  towed  by  United  States  steamers  dar 
the  Hcason,  viz : 

Brush,  30,143  cords ;  cost  of  towage  per  cord,  $0,558. 

Stone,  6,8HB8  cubic  yards;  cost  of  towage  per  yard,  $1,288. 

It  will  be  seen  that  the  cost  of  towing  stone  is  very  high.  Various  causes  open 
to  bring  about  this  result,  chief  among  which  were  the  extremely  low  stage  of  ri^ 
which  increased  the  difficulties  of  navigation  and  allowed  us  to  put  only  light  lo 
on  the  barges,  and  the  slow  loading  of  barges  at  the  quarries.  Boats  that  conld  hi 
handled  six  loaded  barges  were  compelled  to  either  come  do««n  with  twoortii 
or  else  wait  a  long  time  for  a  full  complement. 

As  an  evidence  of  cheap  towage  under  favorable  conditions  I  will  cite  the  w 
the  Titan  performed  in  the  spring  and  summer  of  1893,  when  this  boat  brought  dc 
nearly  24,000  cubic  yards  of  stone  at  a  cost  per  yard  of  $0.3088. 


^     \ 
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CONDITION  OF  WORKS  AND  RECOMMENDATIONS. 

The  condition  of  the  revetment  and  closure  works  on  Plum  Point  Reach  wai 
the  beginning  of  1895  as  follows : 

Daniels  Poia^— This  revetment  was  originally  5,300  feet  long,  and  in  1892  it ' 
contemplated  to  extend  it  farther  upstream,  but  funds  being  required  for  the  ] 
tection  at  other  places  deemed  of  more  importance,  the  extension  was  postpoi 
It  has  never  been  extended.  All  work  above  the  zero  line  is  badly  wrecked,  bt 
is  believed  that  all  river  mats  are  in  place  and  uninjured.  The  bank  should 
regraded  from  the  low- water  line  up  and  covered  with  riprap  on  a  4-inch  s; 
foundation. 

Since  1892  the  damage  to  the  upner  work  has  been  going  on  steadily,  and  nn 
this  damage  is  soon  checked  it  will  result  in  rendering:  useless  and  inojierative 
entire  work.  The  maintenance  of  the  present  bank  line  I  consider  of  vital  im] 
tance  to  the  stability  of  both  the  Ashport  and  the  Gk>ld  Dust  crossings. 

In  addition  to  restoring  the  old  work,  the  revetment  should  be  extended  upstr 
at  least  5,000  feet.  This  would  bring  the  work  well  above  the  Island  No.26  ci 
ing,  or  to  a  point  where  there  is  no  direct  impingement  of  the  current  against 
bank.  Above  this  proposed  terminus  the  water  ia  shoal  and  the  bank  is  well  ] 
tected  against  further  erosion  by  the  accretion  to  Island  No.  25.  River  mats  260 
wide  from  the  zero  line  out  are  recommended  for  this  locality,  with  riprap  rum 
np  to  the  two-thirds  stage. 

Daniels  Point  revetment  was  constructed  in  1889,  and  repairs  were  undertake 
1892,  but  never  completed. 

Ashport  Bend. — This  work  was  last  inspected  early  in  the  current  year  and 
then  found  to  be  in  excellent  condition.  No  further  work  is  considered  necesc 
hero  under  present  conditions  of  river  and  bank.  Both  the  upper  (Ashport>Dan 
Point)  crossing  and  the  lower  (Gold  Dust)  crossing  are  in  sucn  good  condition  1 
boats  no  longer  take  soundings  there  even  at  the  lowest  stage.  Ashport  revetn 
was  constructed  in  1891, 1892, 1893,  and  1894.  Extensive  repairs  were  made  in  ) 
and  slight  ones  in  1894 .  This  revetment  is  17,000  feet  long.  River  mats  are  200, '. 
260,  and  300  feet  wide. 

Those  built  in  1891  and  1892  are  of  the  woven  type;  all  others  are  fascine  mat 

Fletchers  Bend. — The  upper  revetment,  constructed  in  1881,  shows  the  effect  of  i 
the  high-water  bank  protection  of  those  days  consisted  of  a  loosely  woven  br 
mattress,  over  which  stone  was  distributed.  The  slopes  to  which  the  bank  ' 
then  graded  were  steeper  than  those  now  used,  being  2^  to  1.  The  brush  foon 
tion  has  long  ago  decayed,  and  as  the  stone  was  but  scantily  distributed  ove: 
there  are  now  numerous  bare  plac^es  exposed  to  the  erosive  action  of  the  current  i 
wave?.  The  damage  is  greatest  at  the  foot  of  the  artificial  slope,  or  near  the  I 
water  line,  where  the  decay  of  the  brush  allowed  the  stone  to  roll  down  the  stee 
uuder-water  slope,  thus  exposing  long  strips  of  bare  bank.  Owin^  to  the  shiftinj 
the  low-water  channel  and  the  building  ol  a  bar  in  front  there  is  very  little  sti 
against  this  part  of  the  bank.    There  is  no  present  need  of  any  repairs. 

From  the  foot  of  the  1884  work,  which  is  2,800  feet  long,  for  a  distance  of  7, 
feet  the  work  is  in  excellent  condition.  Below  this  lies  the  experimental  ''in 
rupted'*  revetment,  and  here  the  cavinj|^  back  of  the  unprotected  blocks  hasdama, 
the  head  and  foot  of  the  adjacent  sections  of  revetments.  Here  the  proposed  s 
merged  stone  spurs  are  to  be  built,  but  it  will  be  found  that  even  if  these  answer 
purpose  of  their  construction  the  damaged  extremities  will  have  to  be  restored 
order  to  check  further  disintegration.  Fletchers  Bend  revetments  were  construe 
in  1884,  1888, 1889,  and  1891,  and  repaired  in  1893  and  1894.  The  total  length  of  t 
work  is,  inclusive  of  the  three  unprotected  blocks,  which  aggregate  1|200  feet 
length,  15,000  feet. 
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-This  system  shows  do  change  except  that  dae  to  age.  It  has 
>iirpose,  namely ;  the  contraction  of  tiie  excessive  width  of  river, 
constructed  in  1882,  1883,  and  1884,  and  while  now  practically 
3  no  present  danger  of  injury  to  or  destruction  of  the  results 
y  as  the  old  work  has  been  reinforced  by  more  modem  works  in 

id  Island  No.  30  chutes. — These  dikes  were  constmcte<l  in  1889  and 
change  since  last  report.    The  chutes  are  closed  at  the  8-foot 

^ht  hundred  feet  of  revetment  was  placed  here  in  1889  to  relieve 
attack  of  a  strong  current  impinging  against  it.  Since  then  by 
ravel  of  the  crossing  the  place  of  impingement  has  been  shifted, 
IS  almost  entirely  silted  up.  Late  in  18^  the  channel,  which  had 
Plum  Point,  changed  its  course  toward  Osceola  Bar,  and  this  has 
which  had  up  to  then  been  caving  extensively.  Should  the  chan- 
ts former  course  some  work  will  undoubtedly  have  to  bo  done  here, 
hat  has  been  said  of  the  Fletchers  Bend  revetment  of  1884  applies 
1  here  in  1883-84,  with  the  addition  that  the  head  of  this  work  is 
;d.  The  new  work  farther  down  is  in  first-class  condition.  I 
'  my  recommendation,  made  in  former  reports,  that  the  Osceola 
extended  upstream  3,000  feet,  so  as  to  cover  the  lower  half  of  what 
l^ated  '*  Upper  Osceola  Bar,''  but  is  now  joined  to  Osceola  Bar 
num  distance  across  the  bar  to  the  chute  is  now  less  than  500  feet, 
rrier  be  washed  away  the  resultant  effect  would  prove  disastrous 
crossings^  A  cut-off  here  would  turn  a  large  volume  of  water  into 
ceola  Chute.  The  remnants  of  the  old  closure  works  in  this  and 
)nld  offer  but  a  slight  resistance  to  any  large  increment  of  water, 
lid  be  the  reopening  of  a  chute  closed  only  at  a  great  expense  and 
itraction  of  a  large  volume  of  water  from  the  lower  crossings, 
be  revetment  recommended  the  head  of  the  1884  work  should  be 
imall  chute  just  above  R  43  A  be  closed  with  a  brush  and  stone 
nail  mattress. 

he  1884  work  is  4,800  feet.  Between  this  and  the  later  work  of 
e  is  an  unprotected  interval  of  4,500  feet.  No  work  is  considered 
but  little  erosion  is  going  6n  there.  The  later  work  is  5,500  feet 
two  brush  and  stone  sills  across  two  chutes. 
. — This  system  was  constructed  in  1882-1884  for  the  purpose  of  con- 
si  vo  width  of  the  river  opposite  Bullertou  Towhead.  They  were 
ad  are  yet  in  fairly  good  condition,  except  Dike  No.  6,  which  is 

n  number,  were  built  from  1882-1884.  Very  little  remains  of  them, 
practically  closed  at  midstage.  These  chutes  were  formerly  the 
er  channels.  As  a  reenforcement  to  the  pile  dikes  in  Bullertou 
,nd  stone  sills  were  in  1892  placed  across  the  mouth  of  two  chutes 
nain  river.  These,  together  with  the  Osceola  Bar  and  Bullertou 
nts,  form  effective  barriers  against  the  ettorts  of  the  river  to 
Chute.  The  only  danger  to  be  apprehended  is  from  the  caving 
ceola  Bar. 

id. — ^The  original  work  was  constmcteil  in  1882-1884  and  held  until 
I  serious  faults  appeared.    The  damage  increased  rapidly,  and  in 
revetment  was  renewed  with  heavier  and  stronger  works, 
rhe  following-named  towboats  and  tugs  were  employed  during  the 
be  season,  viz : 

eamer  Titans  1  month  and  25  days;  ff.  M.  Grahanij  9  days;  Itasca^ 
tender  to  works;  chartered  steamer  Jay  Gould ^  1  month  and  9 
Donald,  1  month;  Marfjaret,  1  month  and  10  days;  L.  E.  Pattov, 
^ys;  Joy  Pation,  2  months  and  14  days;  tug  Thoa.  Heidcl,  1  month 
^nder  to  works.  Four  barges  100  by  25  feet  were  chartered  for  the 
r  per  day  each, 
a  summary  of  the  work  done : 
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Qstructed,  1,379  by  260  feet,  equal  to squares . .  3, 585. 5 

ats  constructed do 64 

nstructed do 442 

square  yards . .  7, 150 

cubic  yards..  39,000 

n  barges do 4, 146 

cord» . .  18 

iven number..  2 

me  on  old  work.r-. cubic  yards..  1,573 

.^237 
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Fletchers  Bend : 

Stone  loaded  on  barges cubic  yards. .      4, 55' 

Additional  stone  on  old  work do 8i 

Bullerton  Tow  head : 

River  mat  made,  5,349  by  260  feet,  equal squares. .    13, 90 

Connecting  mat  made do 98 

Grading cubic  yards..  116,33 

Paving square  yards. .    36, 36 

Stoue  loaded  on  barges cubic  yards. .         71 

Stone  unloaded  on  bank do 48 

Bank  cleared square  yards. .    28, OC 

Abutments  driven number 

Additional  stone  on  old  work cubic  yards. .         3^ 

Large  scale  work  sheet's,  with  the  work  done  plotted  thereon,  and  an  ann 
abstract  of  expenditures,  giving  the  total  and  the  unit  cost  of  the  work,  accompi 
this  report. 
Respectfully  submitted. 

Aug.  J.  NoLTY,  Aasistant  Engines 
Capt.  G.  D.  FiTCii, 

Carps  of  Engineers f  U.  S.  A, 
(Through  Mr.  W.  M.  Rees,  Assistant  Engineer  in  charge.) 


Abstract  of  expenditures  at  Ashport  Bend,  Plum  Point  Reach,  season  1S94-95, 


Su- 
perin- 
tend- 
ence. 

Care  of 
plant. 

Re- 
pairs 

to 
plant. 

River  mattress. 

Bank  revetment. 

Mat  No.  15. 

Mat  No.  15a. 

Grad- 
ing 
(cost). 

Paving. 

Items. 

1 

Cost. 

Q 

Cost. 

a 

Cost. 

To 

I,abor 

$203.26 
37.74 

$622.32 
155.70 

$236.02 
57.93 

Urn 

33 
2,712 

$2,759.40 

1,142.80 

4, 598. 86 

49.50 

3,689.68 

"923 

$413. 67 
213. 73 
987.61 

$572. 12 
139.72 

$683. 54  i5. 4 

Subsistence.... 
liriiflh      cords 

232.90 

1.9 
5.5 

7.7 

Poles       .  do 

Stone.  .CO.  yds.. 
Wire  No  9  Ibfi 

944 

1.100 

510 

i,284.3i 
15.84 
7.85 

2.041 

2. 776. 78 

Wire,No.l2,lb8. 
Wire,  silicon 

2,741 
3,147 
14, 105 

7,080 

764 

10 

2,527 

73.01 
472. 05 
416. 09 
211.79 

20.93 

1.50 

315. 87 

4 

Wire  strand,  i 

668 
1,413 
1,000 

19.70 
37.44 
28.90 

4 

Wire  Bti-aud,  ^ 
inch           Ibfl 

9 

Wire  strand,  ( 
inch lbs.. 

Clips,  Crosby,  4 

....... 

^'rif^-tr 

3 

Clips,  masno- 
lia,  A  inch, 
uuTQuer 

638 

120 
147 

112 

47.85 

5.40 
3,67 

8.12 

Clips,   bevel, 
number  . 

StAnloH        lbs 

542 

23.60 

Clamps,  cable, 
number 

Chain 



12.41 
119. 67 
144.43 

Kope,  maiiih) ... 

1 

1 

Rope,  "wire 

::::::::::::::: 

1 

Coal         .          . 1      3«.50 

201.09 

? 

Handling  stone . 
Towing 

329.18 

2,590.14 

114.58 
645.  50 

247.73 
603.85 

6 

.TOO.  00 

200.00 

4,3 

Oilaml  supplies. 29.67 

Miscellaneous..! '      32.39 

14.58 
83.09 

10.20 1         44.02 

10.27 

1 

Total 

1 



!  241.001  17«  M  an.1.  ifil  Ii7  nis  09 

1.^  SUA  AA 

1  210  60 

4,546.80 

•^  ? 

. 

■ 
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x]^end\tur€9  at  Bullerton  Tawheady  Plum  Point  Reach,  season  1894-95. 


Super- 
intend 
enc«. 

Care  of 
plant. 

Re 
pairs 

to 
plant. 

Mat  No.  5. 

River  mattress. 
Mat  No.  6 

Mat  No.  7. 

i 

s 
e 

a 

< 

3."  756 
30 
2,540 
2,900 
4,194 
3,000 
13,208 
7,476 
3.021 
159 
1.030 

Cost. 

1 

Cost. 

$2.  146. 88 
757.  78 

a 

Cost 

$1,001.79 
95.40 

$3,331.43 
1.024.45 

$38.43 
11.75 

$2. 269. 40' 

1,046.77 

4,012.50  3,875 

45.00         60 

3,455.67    1.913 

41. 76       748 

64.59   3.159 

450.00   2.261 

389. 64  10. 075 

198.11    5.043 

84  27   2.309 

23. 85         68 

128  75       279 

$2,406.32 
893.45 

.. .  .cords.. 

3,932*25   3,981 
90.  00     6A  i 

4.259.67 
i>9.60 

do.... 

. . DoundA 

2,502.63 

10.77 

48.65 

349.32 

291.17 

133.64 

66.79 

10.20 

34.87 

2,220 

1.512 
3,779 
3,179 
16.770 
7,162 
3.122 

127 
1.817 
581 
750 
85 
10 

3  020  81 

do 

do.... 

ize...du 

h....do.... 

ch...do 

h....do.... 
icb. . . .  No 



21.77 
58.19 
476.85 
495.55 
189.79 
85.54 
16  20 

iich..do. ... 

15.62 

iich..do. . .. 

11.43 

inch. do 

1.811 



135.82 

362 
966 
265 
291 
10 

27. 15 
43.47 
18.01 
22.49 
.28 
12.42 
119.67 
144.45 

136.27 

....do 

26.14 

.  ..poundH. . 

490 
18 

22.30 
1.30 

26.92 

..number.. 

6.16 

.28 

12.41 
119.67 
144.45 

12.41 

299.18 

119.67 

144.45 

94.40 
428.50 

308.30 
2,302.80 

232.19 
2,114.40 

269.82 

606.66 
64.41 
267.23 

2, 327. 28 

15.05 

42.75 

24.27 



27.07 

1,097.19 

6,109.60 

85. 23 

15, 300. 20 

13.131.84 

15.147.28 

River  mattress. 

Connection 

Back  revetment. 

Mat  No.  8. 

Mat  No.  9. 

mattress. 

Grading 
(cost). 

Paving. 

Coet. 

4i 

S 

Cost. 

i 

a 

Cost. 

a 

i 
s 
< 

Cost. 

Total 

$2,253.96 

749.09 

4,027.48 

90.00 

2.489.72 

3,' 859 
60 
1,830 
2,115 
2,550 

2,221 

10,128 

5,052 

3,001 

51 

380 

190 

1,807 

$1,787.37 
639.78 
3,915.13 
90.00 
2,489.72 
30.46 
39.27 

333.15 

298.78 

133.88 

82.23 

7.65 

47.50 

18.05 

135.52 

i,'27i.'7 

$1, 628. 70 

541.23 

1.391.83 

$2,339.69' 

683.91 

$4,850.92 
2, 040. 91 

$24,034.98 

8, 484. 52 

3,764 

60 

1.830 

21, 538. 88 

414.60 

696 

77 

1,229 

699 

4,895 

2,888 
250 

946.91 

1.00 

18.92 

104.85 

143.86 

76. 53 

18,271 

22, 136. 89 

37, 042. 15 

806          A-  73 

114.48 

3.126 

2,393 

9,921 

5,011 

3.099 

57 

232 

618 

1,581 

48.14 
358.95 
288.31 
132. 79 

84.91 
8.55 

29.02 

56.23 
118.57 

277.76 

2, 073. 12 



1,907.31 
884. 74 

6.85 

410. 59 

06.45 

427 
217 
32i 

53.37 
20.04 
24.32 

309.13 

105. 75 

577.  C5 

1 

■ 



69. 01 

345 

251 
10 

17.82 

18.20 
.28 

12.43 
119.70 
144.45 

5061         21. TO 

13^ 
5 

.38 

1 

107. 41 

I 

48. 51 

10 

.28 

1 

1.12 

1 

49.87 

1 

777.  89 

144.45 

!  .     ....  1 

722. 25 

1 

94.40 

422.90 
571  12 

851.40 

i,'974.'97 
4,759.63 

571.12 

222.13 
2, 133. 78 

222.13 
2,080.85 

84.48 
741.77 

3,314.02 

- 



500.00 
83.79 
99.26 

17,  566. 00 
148. 20 

24.30 

i6.86 

67.25 

583. 98 



13, 437. 53 

|12,520.30 

5, 788. 08 

4, 700. 67 

35,830.37 

123, 128. 27 

III 


tl 


3780      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 
Jliifmcl  of  erpendituresy  repairs  to  existing  worke,  Plum  Point  Reach,  seaeon  of  1894- 


Ck>imoctingmat, 
Ash  port. 

Paving 
Ashport. 

Paviiig,Fletch- 
ersBend. 

Paving, 
Bullertuu. 

It«ms, 

1 

Cost. 

a 

Cost. 

1 

< 

Cost. 

a 
< 

C«t. 

Tw 

Ltbor *--. 

$373.66 

170. 73 

760.77 

1,251.66 

10.34 

41.85 

51.50 

32. 59 

10.35 

1.25 

4.06 

111.67 

544.83 

1.30 

$900.61 
319. 93 

1 
$20.67  ' 

$69.35 
22.05 

11  ^ 

StfbieiAtoDcc  ,*,.^^ 

6.90 

ft] 

Rri] nh ., .,  ^,  cords 

711 

920 

672 

279 

1.746 

1,230 

230 

50 

56 

If 

Sto&e ...I'tibk-  ynTds.. 

Wii^,  No.  12 ,.|>uiind8.. 

Wire,  ailSrou  brnna*- . .  Ao 

Wire  fltriDtl  iiijcb    do 

Wire  nlfMncl  j^[  iTM'b  do.... 

1,573 

2.140.07 

85 

115.64 

385 

523.79 

i03 

CUitu  \m.  Iw  vel tj  1  ]  m  ber . . 

£>tAp1«« *.„.„,  pniiiids. . 

ClHCDpfl,  cftble . . .  nnm  ber. . 
HtuulIiDg  stone ^    

190.93 
588.32 

10.32 
20.98 

46.83 
95.04 

» 

Towlnic ir, 

1,?^ 

4,139.86 

Tfltal 

3,366.56 

174  51 

757.06 

8,41 

Appendix  5  D. 


report  op  as5si6tant  engineer  b.  b.  gordon  on  repairs  to  gold  dust  d 

United  States  Engineer  Office, 

Memphis,  Tenn.,  Februarif  6, 189 

Captain:  T  hfive  the  honor  to  make  the  following  report  of  work  done  under 
charge,  reuniting  Gold  Dust  Dam,  dnring  the  season  of  1894-95: 

Thi?  work  to  l»e  done  was  rebuilding  the  dam  to  a  stage  of  14  feet  on  the  Am 
giiii^Ot  where  it  had  settled  below  that  line,  and  at  the  two  breaks  that  occui 
fielow  during  tho  high  water  of  1894;  the  construction  of  a  submerged  mat  in 
hole  wushed  out  below  the  break  near  the  Tennessee  shore  (Stations  20-23), 
the  coDstructkm  of  two  foot  mats,  30  fuet  wide  by  4  feet  thick,  on  the  up  streams 
one  !it  each  brw^k. 

The  two  latter  were  built  as  one  continuous  structure  with  the  dam  proper, 
DO  F^epuntte  accoaat  of  the  cost  was  kept. 

The  floating  plant,  consiHting  of  quarter  boats  Mississippi  and  No.  25,  macl 
hoiit  Ko»  ],  (uid  barge  No.  59,  loaded  with  fourteen  dump  cars  for  hauling  stone, 
Memphis  Oetobi-r  27  at  5.15  p.  m.  (Machine  boat  No.  1  was  returned  to  Mem 
November  2«i. )  No  work  was  done  in  October,  as  my  general  foreman  was  emph 
by  As«istaut  Ku-^ineer  Nolty  at  Bullerton  Bar,  and  did  not  report  to  me  for  ( 
until  the  afternoon  of  October  31. 

PreUminartf  trorA\ — Before  active  work  on  construction  could  be  begun  it 
necessary  to  do  a  good  deal  of  preliminary  work — grading  roadbed  and  buili 
Irnck  for  the  transportation  of  stone,  overhauling  hoisting  engines  for  hand 
cars  across  dam.  and  hauling  brush  from  Gold  Dust.  On  November  1  a  force  of 
men  was  started  grading  roadbed,  laying  track,  unloading  material,  etc.,  an< 
November  15  the  track  was  ready  for  use  as  far  as  the  second  break  in  the 
(Station  20).  llie  detailed  cost  of  this  work  will  he  shown  under  the  proper h 
ing.  The  hovj^tini:  engines  had  also  been  thoroughly  overhauled  and  a  start  mac 
ban  ling  bnii^h,  und  on  November  16  work  w^^s  begun  on  the  construction  of 
Muhmc^rged  fa^^c^Tu-  mat  in  the  hole  washed  out  below  break  at  Station  20,  a  deta 
account  of  whit  li  will  be  given  further  on. 

Jinttfh.— The n^  was  used  in  the  entire  work  6,234  cords  of  brush  and  80.3  cord 
pules,  of  which  1,187.5  cords,  including  poles,  was  received  at  Gold  Dust  on  ba 
and  huided  to  the  site  of  work  by  hired  teams,  and  2,126.8  cords  was  received  i 
Bnnrlry  partieB,  delivered  on  site  of  work  at  $1.50  per  cord. 

The  brnBh  from  Gold  Dust  was  hauled  from  2^  to  3  miles;  531  team  days  ^ 
made,  at  $2*50  pt-r  day,  costing  for  teams  $1,329.12.  The  labor  employed  was  mo 
sel  f-anbsi sting,  :it  $1.20  per  day.  The  total  cost  for  labor,  unloading  barges, 
load iu|;  and  nnlnading  wagons,  was  $1,714.88;  this  includes  subsistence  and  sn 
intendcnce.  Total  cost  of  hauling  4,187.5  cords  (including  poles),  ^,044,  eqna 
$0,7270+  per  cord. 


Ill 
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Btatement  of  brush  received  and  cost  of  same : 


Number 
of  cords. 

Price. 

Value. 

Cost  of 
hauling. 

Cost  of 
towing. 

$2,008.62 
381.20 

Cost  of 
overhaul. 

$243.28 

Total 
value. 

3.452,1 
655.1 

1, 160. 1 
105.2 
168.6 
602.9 

$1.07 
1.00 
1.50 
].50 
1.50 
1.50 

$3,693.75 
655.10 

1,740.15 
157.80 
252.90 

1,039.35 

$2,509.52 
476.15 

$8,455.17 
1  512  45 

1, 740. 15 
157. 80 

252.90 

1,039.35 

6.234 

7, 539. 05 

2,885.67 

2.389.82 

243.28 

1, 357. 82 

ived  as  follows: 

?tey,  80.3  cords,  at  $1.50 $120.45 

46.72 

58.33 

225.50 

md  poles 13,383.32 

his  work  was  delivered  dnring  the  satumer  of  1894  on  the  hank  on 
ording  to  the  measurement  on  barges,  there  was  6,410.34  cnbic 
.67  per  yard  on  the  bank,  equal  to  $10,705.26.  Of  this  amount, 
rds  was  transferred  to  Assistant  Engineer  Nolty,  leaving  4,461.04 
ing  $7,449.93,  expended  on  this  work. 

—For  the  transportation  of  stone  from  the  river  to  site  of  work  a 
J  was  built  across  Elmot  Bar,  3,000  feet  long,  and  a  single  track, 
rail,  was  laid  along  the  dam  for  a  distance  of  2,300  feet.  The  cars, 
ds  each,  were  hauled  from  river  to  top  of  bank  of  chute  by  mule 
les  were  required  to  each  car  on  the  wooden  track,  which,  with  the 
I  per  day.  Across  the  dam  the  cars  were  handled  by  two  hoisting 
\  cables,  one  on  each  side  of  the  chute.  The  engines  were  the  same 
,  and  were  fully  described  in  the  report  of  Assistant  Engiuecr 
)ur.     1  he  cost  of  track  construction  was  as  follows : 

imber,  spikes,  etc $643.58 

tence 1,031.74 

of  track  construction 1, 675. 32 

nsportation  of  stone  was  as  follows : 


Item. 

Labor 
and  sub- 
sistence. 

Material. 

Teams. 

Totel. 

Dffines i 

$291.85 

1,031.74 

489.42 

1.261.93 

$234.86 
643.58 
21.56 
108.93 

$23.39 

$550.10 

1.675.32 

dine:  car)........ 

510.98 

r, nFirt  team 

318.25 

1,089.11 

3,074.94 

1,008.93 

341.64 

4,425.51 

fonr  hundred  sixty-one  and  four  one-hundredths  cubic  yards  cost 
n  $4,425.51,  or  $0.9924-  per  cubic  yard, 
of  stone  for  the  work  was : 

rds,  delivered  on  bank,  at  $1.67 $7,449.93 

9  above 4, 425. 51 

11,875.44 

ibic  yard. 

on  this  work  were  new,  having  been  built  by  the  Memphis  Car  anp 
ly,  but  they  were  faulty  in  some  of  the  details  of  construction, 
modification  and  repairs,  causing  a  good  deal  of  loss  of  time  and 
sased  cost.  Most  of  the  more  important  changes  have  been  made, 
in  better  shape  for  another  season. 

hole  below  break,— During  the  high  water  of  1894  a  break  occurred  in 
\  Tennessee  shore  (Stations  20-23),  and  a  hole  of  a  maximum  depth  of 
)rficial  area  of  some  150,000  square  feet  was  washed  out  on  the  down- 
irmining  the  lower  slope  of  the  dam  to  within  20  feet  of  the  original 
the  time  work  was  begun  this  season  the  water  in  this  hole  stood  at 
m  the  Amelia  gauge.    In  this  hole  it  was  proposed  to  build  a  fascine 

10  feet  below  the  dam;  with  fascines  2  feet  thick  for  the  first  100  feet, 


U  J 
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and  thirn  reduced  to  1  foot.  It  was,  however,  found  impracticable  to  build  them 
lei^^  tliau  IS  inches  thickness,  with  sufficient  buoyancy  to  carry  the  weight  of  t 
run. 

My  fimt  inr^tructions  from  Captain  Roessler  were  to  build  this  mat  from  the  sou 
side,  with  fascines  normal  to  the  axis  of  dam,  and  some  250  squares  were  built 
tbi^  iiijinnt^r.  I  then  had  instructions  to  cbange  the  method  and  place  the  fascii 
purjillel  with  the  dam  and  normal  to  the  flow  of  the  water.  This  change  was  nuu 
tb@  new  Tjuii  overlapping  that  first  built  up  nearly  to  the  water's  edge,  so  that 
fiinlciui;  tliL^y  would  not  become  separated  As  no  mat,  barge,  or  ouier  appliai 
eoti id  he  j^otten  into  this  hole,  the  following  method  of  construction  was  adoptc 
Tbe  iirnt  t^idciines  were  built  on  the  bank,  rolled  off  into  the  water,  and  hauled  ii 
plucc  with  the  quarter-inch  sewing  strand,  until  enough  had  been  putintocai 
tbe  wei^rjit  of  the  run;  then  each  fascine  was  built  on  the  edge  of  the  mat  a 
rolled  ovGv  and  hauled  tightly  into  place.  No  bottom  strand  was  nsed,  bat  on  1 
five-siKtt^eiitbs-iucb  strands  were  placed  at  intervals  of  8  feet  normal  to  the  fascii 
and  about  20  feet  apart,  parallel  with  the  fascines,  the  whole  being  securely  fastei 
togeth<3r  and  to  the  quarter-inch  sewing  strand  with  clamps.  The  mat  was  secan 
Idfibed  lo  thc^i  old  dam,  to  prevent  slipping  outward  in  sinkinj^,  but  the  sides  wi 
left  fvGii  to  niide,  so  that  the  mat  could  adjust  itself  to  the  Dottom.  Poles  v< 
placed,  foruilng  cribs  8  by  20  feet,  and  the  whole  mat  ballasted  with  stone,  by  wbc 
barrovvH,  eih  heavily  as  possible  without  sinking  under  the  run,  and  by  the  time  1 
baU]p«t]ti>r  h4kd  reached  the  dam  the  outer  edge  was  about  on  the  bottom.  The  h 
auee  of  tTj^;  stone  was  distributed  from  a  flatboat,  12  by  30  feet,  that  I  had  to  ha 
built  oil  tbi'  {ground.  The  stone  was  as  evenly  distributed  as  possible,  and  the  sii 
ing  woA  Tiiu  ct^sfully  done  without  any  rupture  or  damage  to  the  mat. 

SotmdiiiMS  ufter  the  mat  was  sunk  showed  that  in  places  it  had  settled  into  1 
mud  AS  dee^i  as  the  original  bottom,  and  at  two  points  seemed  to  have  been  held 
at  t  lj«j  outer  e4lge,  probably  on  a  snag  or  logs.  Generally  it  lay  snugly  on  the  bott< 
ab  Bhuwn  on  sections  herewith  submitted. 

An  allowance  of  some  8  feet  bad  been  made  on  the  side  for  the  probable  slide 
adjaatiiig  itself  to  the  bottom,  but  the  actual  slide  was  14  feet  on  the  north  or  Elmot  1 
side  of  tlji3  hole;  to  cover  this  a  connecting  mat  was  built,  or  rather  the  original  i 
exti^udedt  the  fascines  being  connected  with  the  original,  making  one  structure. 

Work  ou  this  mat  was  begun  November  16  and  finished  ready  for  the  stone  Deci 
ber  8.  The  progress  was  slow,  due  to  the  long  distance  the  brush  had  to  be  can 
by  hand^  from  300  to  500  feet. 

Th<^  hiithist.ing  was  finally  completed  January  5,  1895,  the  work  having  b 
delayed  h y  the  necessity  of  building  a  flatboat  for  distributing  the  stone,  and  tl 
but  a  very  ninall  amount  could  be  handled  at  a  time. 

The  supi^rticial  area  of  the  mat  comprised  942.75  squares,  and  2,350  cords  bra 
and  1»4H7  ciildc  yards  stone  was  used  in  its  construction,  as  appears  in  the  follow 
statenjeut  of  detailed  cost : 

2,350  ciords  brush  (contract  prices) $2, 81ii 

6  conla  poUts  (contract  prices) S 

1 ,487  i!iih i 0  yards  stone,  delivered  on  bank 2,48; 

10^640  poiiiub  wire  strand  (one-quarter  and  five-sixteenths  inch) 2Si. 

6,^)84  poinids  wire  (Nos.9  and  12) 9( 

1,544  cliprt 11^ 

Team  b  i?<i  ( hauling  brush  and  stone) 65' 

To wa^Ti'  on  brush 89^ 

14,005  foot,  B.  M,  lumber  (used  in  track  and  flatboat) 181 

Labor  and  subsistence  (transportation  of  material) 1, 82^ 

Labor  and  Hubsistence  (construction  of  mat) 2, 66^ 

MiijceUaDeous 3(K 

Total 12,34( 

942.  75  8qit!in?s  cost  $12,340.09,  or  $13. 08+  per  square. 

This  cost  is  of  course  greatly  in  excess  of  the  ordinary  river  mat  of  similar  chai 
ter,  due  to  the  increased  cost  of  material  and  the  want  of  the  appliances  gener 
nsed. 

Flf^pairs  i&  dam. — The  original  dam  of  the  season  of  1893-94  was  built  to  a  stag 
lit  ft^et  OD  the  Amelia  gauge,  with  a  crown  of  16  feet  in  width.  During  the  floo^ 
1894  two  breaks  occurred--one  on  Elmot  Bar  side  (Station  O-foO  to  Station  2), 
onu  near  the  Tennessee  side  (Stations  20-23).  and  the  entire  structure  settled  to 
below  the  U-foot  stage,  except  from  Stations  17  to  194-50,  and  from  27  to29H 
The  work  to  be  done  this  season  consisted  in  rebuilding  the  breaks  and  bringing 
balanoe  of  the  dam  to  a  stage  of  14  feet  where  it  had  settled  below  that  conU 
Thu  foot  mat  on  downstream  side  at  break  No.  1  was  not  damaged  by  the  wate 
lgS4,  and  tho  new  work  was  built  on  the  original  line  at  that  place. 

At  break  No.  2  the  downstream  slope  bad  been  undermined  and  partially  destro.\ 
which  n(5i-esHitated  throwing  the  center  line  of  the  new  work  upstream  from  0 1 
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iiml  center  line,  hb  shown  in  plan  nnil  fteetionB  lierewifch  aabmifcted. 
canrt^d  out  oil  tbt;  njmtrr'aiii  sldv>  aUri,  at  thia  placo,  iti  wbicL  tlto 
[  t<i  10  feet  ilt>ep,  J  had  iiistrtietions  to  build  ii  foot  mat  at  mich 
30  £vel  fHitHiile  tlio  slopo  of  tUe  da.Hi  and  of  I  fe&fc  thii.:kn©iMi.  1 
tlip  foHo^viFi^  iiu^tbod  of  coiistrnc'tion :  A  fftscmc  mAtsiiniUr  to  the 
ibcd,  {Hid  with  fsi^jciiios  J8  iiudicfl  tbick,  was  built>  as  tbt*  bottom 
1.  iind  tJictf>»dL*d  30  fe«t  outsido  tho  slc)]io  for  the  ftwt  mat*  On 
iriiab  2^  ff^iit  tbiek  waA  lt*id»  fciniiiu^  the  reqnirt^d  tbiekm^ss  of  1 
mat.  FU  i^-sixteimth»4ijc!h  wire  strands  wore  stretobe*!  tightly 
,  normul  t<»  the  bru^ili  and  H  foet  apart*  and  lathed  tightly  to  the 
HiK  9  \vir(%  «xt<iTiding  up  tb rough  the  linisli* 

wore  iilfiiF  s  fent  apj*rt.  Tbi^  wlude  was  then  t^allasted  with  atone 
ikitif*.  and  tb©  iwu  oaarft©  of  brush,  also  2k  feet  thick,  in  the  dam 
nd  ra.Ht«tifd  to  thcs  coijruii  ht^jow  in  the  sanio  manner,  and  thia  bal- 
ittoni  ri^^i^ttMl  »n  tho  ji^rouud. 

L-turL^  WHS  built  up  ju  tbiH  way,  in  tonrsi^s  2i  to  3  f«Pt  thick,  and 
it*^d  with  «tf)ne  about  >i  iuehes  thick.  Tho  slopes  of  3  on  I  wure 
work  \vi^  built.  All  the  brush  wa«  I  a  hi  parallel  with  thii  axis  of 
wn  of  tbiMiimjpleted  fstnu'turR  wjw  10  Inet  at  the  It- foot  stagn.  On 
ush  work  poles  witro  plactnl,  formintf  cribs  S  feet  square,  and  thi* 
ith  wtouc  1  foot  thick* 
it  will  bo  fiocu  tbftt  the  foot  mat  fonns  one  rtolid  structuro  with  the 

0  ieparate  aeoount  of  the  cost  was  kopt  tjf  it. 

Lba  work  bringing  th<*  darn  to  a  atu^re  of  11  f«et  wa»  don©  in  a  aimi- 

oiio  rourse  of  brtish,  hiuvevi?i%  being  noees«ary  in  most  phtcos. 

,  I  K  pool  of  w;tif*r  was  stand ini^t  about  3  feot  dcop,  in  whirh  afoot 

nilar  to  thu  one  already  describcKl.  4f)c<^ept  that  thf^  bottom  fasciuo 

do  to  mako  it  correspond  to  the  oriirhial  bank  ravetmeut  onKhuot 

irsp  of  brtisli  'Jk  ft^ot  thick  waa  IM)  feot  wide,     Thi*t  foot  mat  tdso 

uro  with  ih«  dam, 

a  to  data  w;is  Utyy^im  December  5,  and  the  entire  work  cwinipletod 

stone  for  the  last,  50  feet  was  placed  under  water, 

i  a  detailed  siatoment  of  cost  of  repair^n  to  dam : 

contract  prices)  -.. ^. $4/J>9.  62 

contract  prices  > ....-.,.,_,. , .  *  1 1 1.  45 

is  atonc^  didi  \'erod  ou  bank .__.... 4,  S>(k>.  M 

(Nos.  9andl2) m.m 

Rtrand  (ontVi|nart<!r  and  live-alxteentba  inch) * 13^1 17 

g  brush  and  atone  ...  - 1,  016. 23 

1,714,41 

r  (uj»ed  in  track) 25G.  95 

enoe  (trans portation  of  material ) %  1*78. 80 

ence  (conatruction). 13, 157.  71 

439.11 

.,..  19,810.55 

k  on  dam  J  including  foot  mats,  eompriied  287J48  cubic  feet  ajid 
^0,0fj8H  4-  per  cnUic  foot, 

river  bB^an  riahi;^.  aud  on  the  L2th  was  ri  a  in  g  at  the  rate  of  4^  feet 
UTB.  On  Sunday  the  13th  the  water  liad  gotten  againat  the  dam  ou 
£*  and  at  2  p.m.  that  day  sttiod  2.6  feet  higher  on  the  upjitn^aui  than 
in  side.  On  th.'it  night  the  water  got  agititiat  tbe  d^m  on  the  Elmnt 
p.  in.  on  the  11  th  tbe  dUferorice  in  elevation  hetwcrvn  the  upstream 
iVivfi  4  fcot  on  the  Teanea^tje  side  and  2.2  feet  ou  the  Elmot  Bar  aide* 
)  of  dam  WAS  0.84  feet  higher  on  the  Tenne^^ee  than  on  tbe  El  mot 
15th  the  water  Wim  running  ov^er  the  dam  at  all  points,  with  a  fall 

1  IHth,  when  1  left,  the  fall  wa.^  2  feet. 

the  IHtb  a  small  slide  occurred  in  the  bank  revetment  on  the  Ehnot 
Ltely  at  the  end  of  the  dam,  but  did  not  extend  Itelow  the  crest  of 
e  14 -foot  sUvire).  This  elide  wjis  ahoiit  40  feet  wide  »t  tho  bottom 
jont  tlie  iiO  foot  contonr,  and  was  aome  4  feet  deep.  Hiiving  aomo 
anled  and  dumped  intr^  this  hol«  Ity  ciubio  yarda,  forming  an  abut- 
>n  top  at  the  upper  end  aud  with  n  slope  of2  to  1  parallel  with  the 
♦  the  hole  at  the  bottom  being  fdled  up  level  to  the  17- foot  atage. 
identl y  due  to  some  hidden  defect^  inuler  the  old  brunh  revetment, 
ig  occurred  after  the  j^toi^e  was  put  in,  up  to  noon  of  ihe  18th,  when 
parent  change  had  ocniried  in  the  line  of  the  dam. 
in  the  iield  from  <.h  tolter  27  to  ,1  an  nary  1H»  a  total  of  eighty-three 
were  lost  from  bad  woatberi  two  legal  IioHdays,  and  tdev en  Sundays, 
bt  working  days.  The  fore©  was  kept  at  work  one  Sunday  on 
pidly  rising  rivt'r. 
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Following  18  a  statement  of  total  cost  for  the  season : 

Mat  conatniotioii  as  above $12,3^ 

Repairw  to  dam 19, 8] 

Care  of  plant 1, 1( 

Repairs  to  plau  t T 

Superintendoticy  ( iuclnding  office  expenses) 2, 2S 

MUt^allaQBuua , 2i 

Total. 35,91 

Final  abtitraDt,  showing  cost  in  detail,  is  herewith  submitted;  and  also  plan  s 
ing  break  No.  2  and  hole  below ;  profile  of  the  dam,  showing  work  done  this  se: 
aud  aiactions  showing  work  done  this  season. 

Fery  reapuetfully,  your  obedient  servant^ 

B.  B.  Gordon,  AsHsiant  Engim 
Oa.pt.  Graham  D.  Fitch, 

Corps  of  Engineers  U,  S.  A, 


Staietmfit  of  expenditures  at  Gold  Dust  Dam  during 

f  se-ason  o 

f 1894-95. 

Superin- 
tendence 
and  office 
expenses. 

Caro  of  plant. 

Repairs 
to  plant. 

Kepairs  to  da 

lt«m». 

Amount 

Cost. 

Amonnt. 

C< 

Labor 

$2, 100. 50 

$683.52 

$118.42 

$4, 

Ti*ftoi  Uii* 

1 

Servioea  -**»,  ^.* 

45.31 
113.04 

69.42 
178. 62 

17.78 
23.13 

i^tortNi 



1, 

HfUftli.  ,...*.. *-- i cords.. 

3,884 

74.3 
2,974.04 

4, 

Poled      *.. .  F H  »»►... do. . .. 

BtODR   cubic  Yards.. 

4, 

Iron  and  ateel .,,,.,,. pounds . . 

200 

890 

519 

&i>ik(!«  and  nnila.       do.. .. 

1,023 

UijLLh  and  tliita 

8.00 

{>ll  ^nd  engiDetirs'  fiupplies 

30.49 

XiUmber          ..       .        feet.. 

1 

Wire  HtrauiL Doands.. 

1 

Wire,  blftck -.* do.... 

Cottl ,«».,,*«..».* bushels . . 

1,243 

122.43 

TowiisB  -- *.. 

1, 

Manifa rope 

SU^eL  railrt  _.,„,♦., 



Wir<?  cable 

1          .     -. 

Pipes  Bttliigji^  Ltc. 

MtHii^nllanciniiA     .. 

66.86 

2.74 

Total.... 

2,258.85 

1,160.24 

107.07 

19, 

lUit 

IIH. 

Fascine  mattresses. 

Miscella. 
neous. 

Total. 

Amount. 

Cost. 

Amount. 

Coi 

Labor. 

$3,444.50 
657.03 

244.61 

800.55 

2,812.70 

9.00 

2,483.29 

114.39 

2.88 

10.87 

34.46 

6.75 

6.64 

24.32 

181. 98 

298.60 

90.99 

56.47 

894.17 

7.94 

72.75 

43.80 

26.87 

14.53 

$6.40 

$11, 

Teamljlrc. 

i; 

SubaJitk^uri': 

ServiwS-.».  *.* 

1.10 
3.47 

iStnr«i« 

2, 

Brush *.*. 

cords.. 

do.... 

..^ p. cubic  yards.. 

number.. 

,, pounds.. 

^^, do..   . 

2,450 

6 

1,487 

1,544 

72 

750 

1,320 

300 

6,234 

80.3 

4,46L04 

1,544 

72 

913 

2,343 

300 

7, 

PoU^     ^ . . .     . ^ . * 

8tone. 

7, 

Cabltichrifl 

IroM  f'Uuin  ... . 

Iron  and  st^u i  .  - ,  - , 

Splkcfl  and  nnil^t  ^  - 

SuplPB 

SOU'S  ami  nuts  ..  - 

do.... 

do.... 

Oil  nnfl  C'Diciii^TH 

jitipplies 

Lumber  ...^,, 

feet.. 

37,317 
15,475 
10,583 
2,563 

Wire^  »truu<l 

.........  pounds 

Wire,  hlark 

do 

Coal 

.  ^. bushels.. 

Towaffffl  .,,-, .^,,, 



200.00 

2, 

Manila rnwi 

Stwlraik 

VViru  CAliie 

riiKi  tittiniFH  ek' 

29.56 

Total 

12, 340. 09 

240.53 

85, 
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Appendix  5  E. 

assistant  engineer  w.  m.  rkes  on  rrpairing  revetment  work  at 
hopefield  bend,  arkansas. 

United  States  Engineer  Office, 

Memphis f  Tenu,,  April  10, 1895, 
I  have  the  honor  to  Bubmit  the  following  report  of  the  field  operations 
*  the  revetment  work  at  Hopelield  Bend,  Arkansas,  daring  the  season  of 

z  was  originally  constmcted  daring  the  stages  of  the  river  averaging 
above  the  zero  of  the  Memphis  gange.  llie  extreme  low  water  of  last 
he  rivei  fell  to  below  the  zero  mark,  brought  to  sight  mach  of  the  hith- 
rged  work,  showing  it  to  be  very  lightly  ballasted  and  the  brash  work  of 
see  to  be  in  need  of  repairs  in  places.  It  was  therefore  considered  advisa- 
Eidvantage  of  the  favorable  condition  of  the  river  and  make  the  necessr 
1.  The  work  was  begun  November  20  and  continued,  with  several  inter- 
December  15.  From  Station  12  to  Station  70,  a  length  of  5,800  feet,  the 
)paved  along  the  low-water  line,  the  extreme  width  of  the  repaved  belt 
5  feet  below  the  zero  contour  to  10  feet  above  contour.  At  one  locality, 
1 55,  the  matwork  along  the  low- water  line  was  undermined,  broken,  and 
Lecayed.  This  place  was  repaired  with  a  piece  of  new  mattress,  well 
Owing  to  the  character  of  the  work — principally  adding  stone  to  work 
t>allasted — ^no  attempt  is  made  to  give  measured  quantities  of  work  done, 
er  shown  by  the  material  consumed. 
>f  paving  was: 

subsistence $1,209.96 

jross)  stone 3, 552. 00 

as 3.81 

Bnse 288.34 

5,144.11 

\f  connecting  mattress  was : 

ubsistenoe 76. 52 

iflh 104.86 

MS)  stone 148.00 

ense 22.26 

351.64 

otal  cost  of  repairs  to  Uopefield  Bend  work 5, 495. 75 

ted  herewith  is  a  tabulated  statement  of  expenditures,  also  a  map  show- 

i  of  work. 

respectfully,  yonr  obedient  servant, 

W.  M.  Rees,  A89%stani  Etigiveer, 
AUAM  D.  Fitch, 

Corps  of  Engineers^  U,  S,  A. 


II 


^ 


Hating  worhi — Abstract  of  expenditures  at  Hopefield  Bend,  Ark.,  during  1894, 


Items. 

Connecting  mat- 
tresB. 

Repairing  pavement. 

Total. 

Amount. 

Co«t. 

$70.59 

1.67 

4.26 

104. 86 

148. 00 

9.47 

.29 

12.50 

Amount. 

Cost. 

Amount. 

Cost. 

$1, 217. 40 

22.75 
59.81 

$1,287.99 

24.42 

64.07 

cords.. 

98 
100 

98 
2,500 

104.86 

tOD8.. 

2,400 

3,5I>2.00 

125.84 

3.81 

162.50 

8,700.00 
135. 31 

Aor's  ■UDnlieB 

4.10 

Munors  .■ «•..■■... 

175.00 

351.64 

6,144.11 

5,495.76 

iH'Jifl 


«  I 
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Appendix  5  F. 

report  of  assistant  engineer  w.  m.  kebs  on  improvement  ov  harbor  a' 

memphis,  tenn. 

United  States  Engineer  Office, 

Memphis,  Jetin.,  April  10,  lS9s 

Captain:  I  have  the  honor  to  auhmit  the  following  report  on  improving  Memp 
Harhor  during  the  working  season  of  1894 : 

The  project  embraced  the  revetment  ot  the  bank  southward  from  the  lower  enc 
the  system  of  dikes  constructed  in  1886  as  far  as  the  fnnds  wonld  permit.  1 
work  is  situated  alon^  the  lower  portion  of  the  harbor  of  Memphis,  the  bank  be 
of  the  '^bluflf  formation,"  with  its  top  about  100  feet  above  low  water,  or  65  i 
above  higfi  water. 

During  flood  stages  the  current  has  been  quite  strong,  causing  steady  bat 
very  rapid  erosion,  as  tlie  hard  clays  forming  the  bank  resist  scour  much  better  tl 
the  alluvial  deposits. 

The  revetment  work  comprised  placing  a  heavy  fascine  mattress  from  Jhe  i 
stage  300  feet  wide  riverwards  and  pavinp^  the  slope  above  this  with  a  layei 
broken  stone  about  1  foot  thick  audextending  to  about  the  21-foot  stage  of  the  ri 

6'oii»«»*t*ctiofi.— The  plant  used  was  brought  from  the  work  at  New  Madrid,  Mo. 
November  8,  and  after  repairing  and  remodeling  it  active  construction  was  be 
November  13. 

The  season  was  very  favorable,  the  river  remaining  nearly  stationary  at  the : 
mark  during  the  entire  work.  Only  two  and  one-half  days  were  lost  by  raia, 
the  work  was  suspended  for  seven  days  in  addition  on  account  of  shortage  in 
brush  supply,  the  brush  destined  for  this  work  being  sent  to  Plum  Point  Rei 
where  work  of  greater  importance  was  at  the  time  in  progress. 

lAibar  and  imitenal. — Labor  was  abundant  and  of  ^ood  quality.  The  maxin 
force  employed  was  220.  Brush  and  poles  were  obtained  by  contract  at  $1.07 
cord  for  brush  and  $1.50  per  cord  for  poles,  delivered  on  Government  harges  at 
camps,  which  were  from  50  to  70  miles  below  the  work,  and  required  the  employii 
of  two  steamboats  during  the  time  the  fascine  mattress  was  being  huilt,  as  the  d 
consumption  when  under  full  headway  was  fully  500  cords.  The  towage  cost 
52  cents  per  cord.  Stone  was  obtained  by  contract  delivered  on  Government  ba: 
at  West  Memphis,  Ark.  llie  prices  paid  were  $1.48  per  gross  ton  for  riprap 
$1.33  for  spalls.  The  stone  was  quarried  at  Williford,  Ark.,  and  brought  to 
delivery  point  by  railroad.  The  cost  of  towing  stone  to  the  work  was  2  cents 
gross  ton. 

Fascine  mattresses. — The  arrangement  of  plant  and  method  of  construction 
the  same  as  employed  at  Hopefield  Bend,  Arkansas,  and  at  Plum  Point  Keach  du 
the  season  of  1893-94,  detailed  descriptions  of  which  were  published  in  the 
Annual  Report  of  the  Mississippi  River  Commission. 

But  one  mattress  was  constructed,  the  work  beginning  November  13  and  em 
with  its  sinking,  December  8.  Its  length  was  l,2b0feet,  width  300  feet,  contaii 
3,780  squares.  The  head  was  located  100  feet  below  the  crest  of  Dike  No.  5,  the 
mat  of  which  it  laps  by  about  25  feet. 

The  cost  in  detail  was — 

Labor  and  subsistence $5,15 

5,521.7  cords  brush 5,90 

129. 53  cords  poles 21 

3,000  tons  (gross)  stone 4, 44 

12,004  pounds  wire,  steel 17 

3,928  pounds  wire,  silicon  bronze 58 

36,918  pounds  wire,  strand 1,08 

4,914  clips 18 

900  pounds  staples 2 

Spikes  and  nails 

Piling 1 

Manila  rope 47 

Steel  cables 26 

Miscellaneous  materials 2 

Superintendence 46 

Care  of  plant 55 

Repairs  to  plant Ifi 

Towing  expense 2,81 

Miscellaneous  expense 25 

Total 22,79 

Cost  per  linear  foot  for  mattresses  300  feet  wide 1 

Cost  per  square  of  100  square  feet 
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Lantities  of  water i^^l  us4m1  per  Bquare  wfi#— 

ntirAa 

--.,„„..                                     do 

.«....................*....  .<,^         *         *         i/ro8ti  tuna 

........................ ....                                     nouDdii 

,.,, ,._^_.. ,.*.,,.,,,.,* .          -.dn.. 

ijie.. .-**..-* -_..-. 

dn_... 

„. ..„_ ..._. ._.do_... 

1.4fi 
.034 
.793 

9-766 
3.176 

i.o:i9 

.238 
1.:* 

rre*»w.— Ow'iug^  to  the  cnrveil  all  ape  qf  tbt^  bank  at  llio  watfr-line 
ff  con  nesting  iiiat«  wwrf*  plarecl  alonfc  '^i*'  i?!ntire  length  i>f  tUe  river 
had  the'tt  npperailt;*^^  wpH  out  of  tbc  Tauter  to  remler  a  ffootl  eon* 
paving,  and  overlitpped  tbo  river  nn*!t.r««A  about  HJ  fi^t.  They  were 
>«,  with  fascines  p4Lrall€l  wUb  t!ii3  bank. 
"es  made  waa  300,    Tbe  eost  hi  detail  waa: 


[one . . . 
ttraiid. 

8t*iel . . 


»eias«. 


, -. --. ..._,-  ts5:s.02 

„., -.-.- ....-.........„_  486.19 

..„....._._.. 111.00 

.-.--... 15.43 

. 10.63 

.62 

-..,-_ 68.04 

r>7.50 

^.... ...„_..„..,. -... 360.50 

-,. ..,. 40.00 

...-......,._.... ...-..--.-..„.-_...     1,1141.93 

rf  100  iM[tiai^  f^Mlt. . . . , ......_.._,.. , . _  4. 98 

jdranlic  i^n^ingwaa  done,  na  the  bank  had  a  ^ood  itatnmlabpe,  and 
(1  up  by  band  i^ltovclitig  as  tbe  paving  advanced  from  the  water 
CAFtU  being  cast  on  t«p  of  the  p/vvin;;,  luaktng  a  clicap  m^sthod  of 
The  total  co«t  of  hand  ^jr ailing  wa?!  $H4iK."i9,  or  $0,671  per  linear  font 
Tbis  is  charged  in  the  paviii-i  artH>i»nt. 

ff'ork  waa  liegiin  December  12.  IKE*!,  and  eomplot-ed  .lanuary  10.  lSi)6* 
ir«  length  of  the  river  inattresj^t  extending  from  1  fotit  below  th© 
21 'foot  fltnge  above  zero.  Itti  average  thiekite<!H  wan  12  iricdies,  of 
4  iochev  wits  qnarry  apaUs  and  the  upper  H  inches  Hniall  ripn^p 

ig  eijoalK  10,235  aqnare  yardct.     The  coat  in  detail  wast 

ttnce. $2,725,57 

ft  fitona.. ...... ._...__ ..,,......_ .,     Dt591.29 

Ltetial ... , . . . . ...._..,,...... „_...,..,,...., 


^nse. 


3.30 
350.00 
410.79 
im,  37 
310.  06 
200.00 


._,..........-..-.......,     9,7»fi.38 

1  ynrd,  $0.  £156. 

summary  of  work  and  cost: 

,260  hy  300  feet,  3^780  srinares ....... ....  $22,7^.34 

resBen,  390  squares... ,..........*....,......       1,944.93 

ear  feet,  10,235  square  yartla 9, 78ti  38 


of  revettin(5  1 ,260 1  inear  feet  of  bauk ...................     34,  526*  65 

foot  of  revetment,  $27.10. 
^rewith  in  a  tabidate<l  stat^m^nt  of  expend! tnfei,  sklso  a  map  ihow- 

ork. 
ct fully,  your  obedient  serraritT 

W.  M.  UsKEf  AimUtant  Enghm^r. 
[  D.  Fjtch, 
rp$  af  EmffineerSf  f".  5.  J. 
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Abstract  of  exjyenditures  at  Memphis  Harbor  for  1894-95, 


Items. 


Labor 

Sabaistence : 

Service 

Supplies 

Brnsli cords . 

Poles do . . . 

Stono tons. 

Wire  at  rand pounds . 

Wire,  annealed do. . . 

Wire, silicou  brouse do... 

Staples do . . . 

Cable  clips number. 

Spikes  and  nails 

PUlne 


Super- 
intend- 
ence. 


$789. 75 


26.03 
70. 


Lumber ! 

Coal 

Oil  and  engineer's  supplie 

Manila  rope 

Cables . 


Charter  of  steamers. 
Kepairs  to  steamers . 
Miscellaneous 


Total  . 


Care  of 
plant. 


$555.84 

74. 
196. 52 


173.40 
32.04 


25.10 


Repairs 

to 
plant. 


$218  00 

13.15 
34.67 


Miscol- 
lane- 
oas. 


Graham.  Patton. 


$306.59     $847.99 


45.10 
118.21 


Towboats. 


77.33 
196.25 


River  mattre 


Amoant.     Co 


$673.50 $4,6( 


46.17. 

111,48:. 


52.32. 


35. 43       20. 10 


887.54  1,057.59     353. 57,    49q.00 


i: 

3 

5,521.7a  5,9 

I        129.531     2 

I    3,000      ;4,4 

36,918      !  1.0 

I  12,00i 

i    3,928 

900 

4.914 


437.71 
21.91 


30.25 
5.31 


320.18. 
4.33L 


650.00. 


1,616.781,805.66 [l&S 


Connecting  matr 
tress 

Bank  revetment. 

Total.  1,260  linear 

11 

1" 

Items. 

Hand 

Paving. 

feet  of  revetment. 

Amount. 

Cost.  1  (cost). 

Amount. 

Cost. 

$1,802.68 

20.40 
55.20 

Amount. 

Cost. 

Labor 

$502.70  $782.52 

5.32       17.85 
14.  OOi       46. 9*2 

$11,168.96... 
1 
456.44 

Subsistence: 

Service    

Supplies 

1,183.83... 

Pmsh ,...,--  <v»rda . 

454.39 

486.19 

6.074.09 
120.53 

6,394.42 
91  a  67 

Poles do... 



Stone tons. 

Wire  strand pounds. . 

Wire,  annealed do . . . 

300 
523 
708 

444.66 
15.43 
10.63 

3. 955. 95 

5,50L29 

7,255.95!  10,475.29! 
37, 441      1    1  a<»  M 

12,712 

3.928 

925 

4,914 

188.34 

Wire,  silicon  bronze. do. . . 

597.32 

Staples do... 

Cable  clips number. . 

25 

.62 

21  12 

189.  OOJ 

Spikes  and  nails 

Piling 

12.00-.. 

Lumber 

52.32,.. 

Coal 

473.23.. 
263.17,.. 

Oil  and  engineer's  supplies 
Manila  rope 

Cables ....  . 



Charter  of  steamers 

110.34-- 

Repairs  tx>  steamers 



Miscellaneous 

2.30 

.............. 

Total 

1,478.89 

849.59 

7,469.57 

34,526.65 
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report  of  assistant  engineer  aug.  j.  nolty  on  care  of  and  repairs  to  pu 

United  States  Engineer  Office, 
MemphiSy  Tenn.,  Jpril  SOj  ISS 

Captain:  I  have  the  honor  to  submit  my  report  of  operations  of,  the  care  of, 
repairs  to  plant  for  the  twelve  mouths  ondin{if  April  30,  1895: 

From  September  25,  1894,  to  January  13,  1895,  the  periml  of  ray  absence  on  « 
strnction  work  at  Plum  Point  Reach,  Mr.  J.  E.  Prewitt,  receiver  of  materials,  wa 
local  charge  of  this  party. 

Steamer  Minnetonka. — Extensive  repairs  to  this  boat  were  begun  in  April,  1894, 
completed  in  July  of  the  same  year.  These  repairs  consisted  in  new  cfeck  and  d 
beams,  new  outriggers,  guards,  fantails,  pitmen,  smokestacks,  extensive  repain 
breeching  furnaces  and  fire  bed,  wheel,  and  rudders,  thorough  overhauling  of  engii 
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r  machinery^  including  the  boring  oat  of  the  main  cylinders  and  in 
t  inside  and  ont.  This  boat  went  into  commission  September  13, 
the  work  at  Hickman,  Ky.  Returning  from  this  place  light,  when 
iindin^,  Arkansas,  September  19,  the  boat  struck  a  submerged  snag 
ately  in  15  feet  of  water.  The  work  of  raising  was  begun  as  soon 
ippliances  for  the  work  could  be  gotten  up  there,  and  the  boat  was 
d  October  11.  It  was  then  towed  up  to  Mound  City,  111.,  to  be  taken 
and  have  a  new  hull  put  under  tne  upper  works.  The  wrecking 
tondncted  under  the  supervision  of  Mr.  W.  M.  Rees,  assistant  engi- 
On  the  19th  of  April,  1«95,  the  Minnetonka  was  received  back  from 
16  finishing  touches,  such  as  painting,  putting  on  new  roof,  erecting 
ig  repairs  to  engines  and  boilers,  etc.,  were  done  here,  and  the  boat 
service.  Present  condition  of  boat,  very  good. 
-This  boat  was  docked  in  May,  1894,  and  received  repairs  to  hull, 
uery.  In  February,  1895,  after  a  long  season's  towing,  more  exten- 
)  necessary.  These  repairs,  which  were  completed  by  the  end  of 
in  putting  in  two  new  outboard  cylinder  timbers,  cutting  out  20  feet 
from  one  of  the  main  cylinder  timbers  and  splicing  in  a  new  piece, 
»undation  and  deck  under  both  engines,  new  outriggers,  and  guards 
'antails,  new  cutting  strake  all  around,  new  roof  covering  put  over 
balance  of  roof  repaired,  new  head  built  and  deck  on  forecastle 
)  door  and  poker  hole  liners  put  in,  furnace  rebuilt,  cabins  repaired, 
lished,  womout  capstan  and  capstan  engine  removed  and  replaced 
main  engines  repaired  and  lined  up,  doctor  repaired,  wheel  rebuilt 
from  light  load  line  up.  This  boat  was  put  into  the  stone  towage 
L.    Present  condition  of  boat,  good. 

Graham. — This  boat  was  painted  iu  May,  1894,  at  which  time  it  also 
uor  repairs.  In  March  and  April,  1895,  more  extensive  repairs  were 
consisted  in  new  dock  beams  and  new  deck  under  engines  and 
nt  18  feet  of  decayed  cylinder  timber  and  splicing  in  a  new  piece, 
mtail,  wheel,  and  guards,  building  new  head  and  laying  deck  on 
B  to  engines  and  lining  them  up  and  repairing  capstan.  Present 
ir,  and  hull  not  worthy  of  further  extensive  repairs.  Boat  is  good 
vice. 

3ceived  repairs  in  September,  1894,  and  in  March,  1895.  These  com- 
bing, repairs  to  capstan,  laying  new  deck  over  bow,  repairing  main 
id  scraping  and  painting  the  interior  of  the  skin.    Present  condi- 

bhot. — Minor  repairs  only  were  required.  Present  condition,  good. 
7ats  No8. 1  and  S, — Received  minor  repairs  only,  snch  as  putting  in 
,  repairing  guards,  repairing  gunwales,  covering  boilers,  etc.  Engine 
fiired  and  shafting  lined  up.  No.  2  also  received  an  addition  of  one 
id  shaper  to  its  outfit.  Present  condition  of  both,  fair, 
w  No.  2. — This  piece  was  docked  and  received  extensive  repairs  in 
,  1894.    These  consisted,  in  addition  to  repairing  and  calking  bot- 

the  building  of  an  entire  new  foundation  under  the  pumps  and 
n  a  heavy  set  of  transverse  trusses  under  the  former,  resetting  and 

and  boilers,  rebuilding  furnaces  and  testing  boilers.  Two  test 
»ut  of  each  boiler,  both  on  this  grader  and  on  No.  4,  and  these  were 
B  United  States  inspector  of  st^am  boilers.  These  pieces  showed  . 
when  it  is  considered  tliat  the  boilers  have  been  iu  service  since  ' 
lal  thickness  of  shell  was  0.26,  that  found  from  the  test  pieces  was 
a  No.  4  and  0.22  for  those  on  No.  2.  Steam  pressure  allowed  by 
ands  for  No.  4  and  125  pounds  for  No.  2.  Pressure  required  for  work, 
s  machine  will  require  some  repaira  this  season.     Present  condition, 

-In  August  and  September,  1894,  a  new  foundation  and  deck  were 
boilers.    The  machinery  was  overhauled  and  put  in  good  order,  a 

lade  and  erected,  and  the  hull  calked.  The  pumps  are  now  being 
a  new  deck  has  been  laid  under  the  hoisting  engine.     Two  low- 

rs  of  one  of  the  Worthington  pumps  require  boring  out.    Present 

—A  new  water  chamber,  to  replace  a  bursted  one,  was  put  on  this 
',  repairs  were  made  to  hull  and  one  new  stack  put  up.  More  exten- 
be  required  before  the  opening  of  this  season^s  construction  work. 
1,  only  fair. 

9,  19  and  21. — These,  after  receiving  new  gunwales  and  rakes  in 
their  upper  works  finished,  new  leads  erected,  machinery  repaired, 
►in  painted.  No.  19  received  a  new  water  chamber  in  April,  1895, 
ting  a  new  water  plunger  for  one  of  the  pumps.  Both  drivers  ar^ 
1.    No.  21  haa  been  transferred  to  the  experimental  dredge. 


'|i>j' 
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Pile  driver  Xo.  SO. — Received  new  sun  wales,  rakes,  deck,  and  leads.  Had  machin- 
ery overhauled  and  boiler  patched,  and  hnll  and  cabin  were  painted.  Present 
omitUtiun,  good. 

Pile  driver  No.  61, — This  piece  has  been  entirely  rebuilt,  having  received  a  new 
hnJ  1,  new  deck,  and  new  sHls  for  the  leads.  The  latter  will  not  be  erected  at  proeeiit, 
an  it  ir^  intended  to  first  use  this  driver  for  operations  in  Wolf  River.  For  this  por- 
po!ii3  A  ml  of  shears  will  be  put  up  with  which  it  is  intended  to  remove  snnken  logs 
and  Rtiags.  Upon  completion  of  this  work  the  leads  will  be  put  up  and  the  driver 
will  tlieii  be  transferred  to  the  new  dredge.    Present  condition,  very  good. 

Pile  drivers  Nos.  26  and  j?7.— These  h^  the  machinery  removed  and  were  then 
doL-ked,  patched,  and  calked,  and  were  fitted  up  for  use  as  quarter  boats  and  himd- 
power  anag  boats  for  use  on  improvement  of  Hatchie  and  Forked  Deer  rivers.  The 
coat  of  this  work  was  paid  for  by  Capt.  J.  H.  Willard,  Corps  of  Engineers,  U.S.  A., 
to  \^'hom  they  were  loaned  for  the  above  work.  No.  27  was  condemned  and  sold  in 
189r>.    Condition  of  No.  26,  poor. 

i^imrter  boats  Kos.  6,  IS,  S5,  and  5.— All  docked,  calked,  and  received  only  repairs 
sii  fiHcitsD  t  to  make  them  seaworthy  for  the  past  season's  work.  They  were  cleaned  and 
whitewashed  and  had  ranges  and  flues  repaired.  Four  new  coal  barges  werepur- 
eh^tDOf  1  last  fall,  and  it  is  intended  to  move  tne  cabins  from  the  three  worst  halls  npon 
tbi ee  c}f  the  new  ones,  the  old  hulls  being  beyond  repair. 

Qunrler  boat  No,  i5.— Received  repairs  to  hull,  including  new  guards  all  around. 
Also  received  minor  repairs  to  cabin.  One  of  the  new  hulls  has  been  prepared  and 
the  ciibiii  has  been  transferred  to  it,  the  old  bull  being  beyond  repair.  Present  con- 
iliticm,  v«ry  good.    The  boat  will  probably  be  tranfeired  to  the  new  dredge. 

Quarii^r  boat  No,  11. — In  May,  1894,  the  cabin  of  this  boat  was  transferred  to  a  new 
hull,  the  old  one  being  beyond  repair.  One  extra  tier  of  double  bunks  was  added  so 
as  to  iiiiTease  the  capacity  of  the  boat.  The  boat  was  cleaned  and  whitewashed, 
had  Htr>ves,  ranges,  and  flues  repaired,  and  foremen's  rooms  painted.  Present  condi- 
tion, good. 

iiUiart^^  boat  No.  26, — (Material  store  boat.)  Received  only  minor  repairs  to  hull 
and  cabin.    Present  condition,  good. 

(^UtHiter  boat  No,  S9  and  Mississippi. — Received  only  slight  repairs.  Six  new  fend- 
ers were  made  for  the  former  boat.    Present  condition,  good. 

(/uarier  boat  Amelia  {No,  S), — Was  docked  and  calked.  Had  rake  repaired;  also 
minor  repairs  to  cabin  and  guards.  Will  require  repairs  to  guards  and  deck  shortly. 
Present  condition,  fair. 

Haki'-nkop  boat  No,  10. — Was  docked  and  received  only  such  repairs  as  would  make 
it  sor%  Lc-eable  for  the  past  season's  construction  work.  Cabin  good,  but  hall  not 
T\  ortby  of  repair. 

KspiTi mental  dredge. — This  boat  is  now  receiving  extensive  alterations  and  addi- 
tion ft.  'L'he  cabin  has  been  extended  both  forward  and  aft,  and  a  second  story,  to  be 
used  lor  the  accommodation  of  officers  and  crew,  is  being  added.  Floating  pipes 
have  buen  docked,  scraped  and  painted,  and  repaired  where  necessary.  The  t«st 
bar^L'  W3IS  docked  and  four  blow-out  siphons  put  m.  The  small  flat  belonging  to  the 
dred^o  was  docked,  repaired,  and  calked.  A  large  Davidson  steam  pump  has  been 
fittvd  U|i  for  use;  also  a  boiler  formerly  belonging  to  the  launch  Daphne, 

Flwling  dock, — This  piece  was  thoroughly  repaired,  receiving  new  gates  at  ecch 
end,  iu:w  floor  stringers  throughout,  new  timber  heads,  new  top  chords,  new  ballast 
tauk8,  aud  was  calked  and  painted. 

Fuel  flats, — One  of  these,  for  use  with  the  experimental  dredge,  has  been  built. 
liH  dimensions  are:  Length,  81  feet;  beam,  18  feet;  and  depth,  6  teet.  Another  one, 
iutt-iiderl  for  the  new  dredge,  is  now  in  course  of  construction.  It  wiU  be  7  feet  deep. 
Utlier  dimensions  will  be  similar  to  No.  1. 

yetf  barges, — Ten  model  barges  were  built  by  contract  in  1894.  These  were  com- 
pleted in  time  to  be  available  during  the  latter  part  of  construction  work  of  the 
past  f?oa«on,  aud  greatly  relieved  the  shortage  in  barges.  As  none  of  these  bargee 
wijTc  Jitted  with  bilge  pumps,  these,  two  for  each  barge,  have  been  fabricated  here. 

Framed  barges, — Nos.  206,  208,  and  213  were  docked  and  thoroughly  repaired  on 
l!<5ttoiii  and  rakes.  They  received  new  head  blocks,  new  timber  neads.  had  sides 
pa  I  r  lir  d ,  and  were  calked  all  around  and  on  deck.  New  decks  were  laid  on  these  barges 
N(fH.  L'l  1^  221,  and  223  were  docked  and  received  repairs  like  those  above,  except  that 
ill  VwiM  of  new  decks  the  old  ones  were  simply  patched.  Nos.  227,  228,  229,  203,  and 
2€9  Vtv.Tii  not  docked,  but  received  new  decks,  timber  heads,  head  blocks,  had  sides 
patched,  and  were  calked  all  around  and  on  deck.  Nos.  202,  215,  and  218  had  decks 
patchi  d,  received  minor  repairs  to  bulls,  and  were  calked  all  around.  Barge  No.  227 
wns  docked  in  March,  1895,  and  was  thoroughly  rebuilt,  receiving  new  sides  from  the 
bott<»in  up,  new  rakes,  new  bead  blocks,  and  was  calked  all  around.  All  the  other 
biU'geti  of  the  class  designated  "framed'' will  have  to  be  treated  this  season  like227. 
All  tiec<!ssary  lumber  for  doing  this  work  is  now  on  hand.  This  will  practically 
inako  th^se  barges  as  good  as  new,  i^  the  frt^ming  and  the  bottoms  are  ^uite  sound, 
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Gunwale  barges,— These  were  built  in  1893.  Nob.  9301,  9302,  9305,  9310,9315,9316, 
9318. 9327, 9321, 9328, 9324,  and  9329  were  calked  from  the  light  load  line  up.  Present 
condition,  good.  Mattress  barges  Nos.  1, 2, 3, 4  received  minor  repairs  sufficient  to  fit 
them  for  the  season's  work.     Present  condition,  only  fair. 

Mooring  barges  Nos.  1.  2,  3,  4  received  repairs  similar  to  the  mat  barges.  Present 
coudition,  two  unfit  for  further  service  and  two  fair. 

Fascine  barges  Nos.  173,  178,  and  193  are  some  of  the  old  general  service  barges. 
They  h&ve  received  only  repairs  sufficient  to  make  them  serviceable  for  the  past 
season's  work.    They  are  not  worthy  of  further  repairs. 

Barges  Nos.  55,  74, 134,  76,  and  94  were  calked  and  received  minor  renairs.  Two  of 
these  were  fitted  up  lor  service  as  landing  barges  by  haviug  four  fenders  put  up  on 
one  side  of  each. 

Miscellaneous  repairs. — A  large  amount  of  work  that  can  not  be  properly  classified 
was  done  to  fioating  plant,  tools  and  appliances,  and  chartered  steamers. 

Vniied  Slates  tvarehouse, — A  sudden  cave-in  of  the  bank  in  front  of  the  warehouse 
at  Elmot,  Ark.,  necessitated  the  removal  of  it.  About  50  feet  of  the  warehouse  was 
destroyed  by  the  caving,  and  all  machinery  stored  in  that  part  of  the  warehouse,  as 
well  as  a  lot  stored  outside  and  in  front,  caved  in  with  the  bank.  Considerable  of 
this  was  recovered  and  more  can  be  saved  at  low  water.  The  warehouse  was  moved 
back  300  feet,  repaired,  and  the  machinery,  which  had  been  taken  out  to  facilitate 
moving,  restored.    Assistant  Engineer  Charles  LeVasseur  was  in  charge  of  this  work. 

The  abstract  of  expenditures  accompanying  this  report  shows  the  cost  of  repairs 
to  and  care  of  plant  in  detail. 

Respectfully  submitted. 

Aug.  J.  NoLTY,  Assistant  Engineer. 

Capt.  Graham  D.  Fitch, 

Corps  of  Engineers,  U,  S,  A. 


Cost  of  care  of  and  repairs  to  plant  from  May  1,  1894,  to  May  7,  1805. 


Steamer  Minneionka $14, 782. 15 

Steamer  21/aH 3,606.10 

Steamer  H,  M.  Graham 984. 54 

Steamer  Itasca 727. 03 

Steamer  iT.  L.  Abbot 120.60 

Steamer  Jay  Gould 26. 43 

Pile  driTer  No.  19 913. 56 

Pile  driver  No.  20 1,368.03 


Pile  driver  No.  21. 
Pile  driver  No,  61 . . . 
Quarter  boat  No.  6 . . 
Quarter  boat  No.  8. . 
Quarter  boat  No.  10. 
Quarter  boat  No.  11 . 
Quarter  boat  No.  12 . 
Quarter  boat  No.  13. 
Quarter  boat  No.  25. 
Quarter  boat  No.  26. 
Quarter  boat  No.  27 . 
Quarter  boat  No.  39 . 


922.36 

859.67 

454.73 

66.01 

71.24 

860.86 

706.34 

134.54 

634.00 

37.40 

60.01 

72.57 

Quarter  boat  No.  206 2, 401. 18 

Quarter  boat  No.  221 2, 173. 57 


Quarter  boat  Amelia  . 
Barge  No.  55-- 
Barge  No.  74 . . 
Barge  No.  76.. 
Barge  No.  94.. 
Barge  No.  134 - 
Barge  No.  143. 
Barge  No.  171. 
Barge  No.  173. 
Barge  No.  178. 
Barge  No.  193. 
Barge  No.  202. 
Barge  No.  203. 
Barge  No.  206. 
Barge  No.  208. 
PargeNo.209t 


172. 46 

49.79 

5.85 

5.86 

5.86 

25.09 

1,20 

17.  31 

17.60 

111.92 

76.47 

106.28 

377. 42 

752. 33 

605.  Si) 

1^143.65 


BargeNo.211 

BjirgeNo.213 

Barge  No.  215 

BargeNo.218 

BargcNo.221 

BargoNo.223 

Barge  No.  227 1 

BargeNo.228 

Barge  No.  229 

BargeNo.9301 

BargeNo.9302 

BargeNo.9303 

BargoNo.9304 

BargeNo.9305 

Barge  No.  9306 

BargoNo.9307 

BargeNo.9308 

BargeNo.9309 

BargeNo.9310 

BargeNo.9311 

Barge  No.  9312 

BargeNo.9313 

Barge  No.  9314 

Barge  No.  9315 

Barge  N  o.  93 16 

Barge  No.  9318 

BargeNo.9319 

Barge  No.  9320 

Barge  No.  9321 

BargeNo.9322 

Barge  No.  9323 

Barge  No.  9324 

Barge  No.  9325 

Barge  No.  9326 

Barge  No.  9327 

Barge  No.  9328 

Barge  No.  9329 

Mporing  barge  No,  1 , 


$120. 37 

789.04 

256.46 

298.32 

468.61 

56.17 

,711.10 

582. 47 

375. 89 

31.81 

27.25 

56.72 

17.68 

64.51 

52.12 

60.70 

3().  11 

25.79 

30.95 

28.03 

64.58 

3.95 

19.93 

51.50 

49.70 

37.02 

66.51 

32.04 

26.12 

34.82 

34.79 

42.45 

13.24 

42.80 

66.28 

26.89 

27.92 

22.91 
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Coat  of  care  of  and  repairs  to  plant  from  May  1,  1894,  1o  May  1,  lS95—Coutmaed. 


Mooring  barge  No.  2 $103. 52 

Mooriu;^  Ijsirge  No.  4 151.96 

MattreB«  barge  No.  1 17. 75 

Mattt'1'8©  barge  No.  2 17. 76 

Mftttreaa  b:irgeNo.3 66.29 

MattresH  barge  No.  4 66. 29 

1  ly  draiil  iii  ^nwier  No.  2 1, 727. 33 

Hy  ilmu  Iw  KriMier  No.  4 430. 19 

Jiydniulic  grader  No.  40 826. 43 

Brcdgo 1,432.32 

Floating  pipe. 422.40 

Fuel  t1atNo.l 853.41 

Fuel  t1atNo.2 23.50 

Skiffs-,, 38.40 

Btorehoii  He 986. 64 

lucladeu  $5,452.51,  repairs  in  1894. 


Tools  and  appliances 11,820.24 

Artesian  well 191.96 

General  repairs 2, 216. 40 

Towing 3,288.26 

Raising  steAiner  Minnetonka. .  8, 314.52 

Careof  plant 14,355.18 

Care  of  plant,  steamer  Minne- 

ionka .' ©8.17 

Test  barge 164.70 

Floating  dock 1, 533.86 

Machine  boat  No.  1 7.50 

Machine  boat  No.  2 302.33 

Total 81,228.29 


Appendix  5  H. 

rkpoht  07  assistant  engineer  c.  w.  sturtevant  on  the  work  of  united 
states  experimental  dkedgr. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  May  17, 1S95. 

Caitain  :  I  have  the  honor  to  submit  the  following  annual  report  upon  the  work 
of  the  United  States  ej^perimental  dredge  from  June  1,  1894,  to  date: 

Jurii)  1,  18R4,  the  dredge  was  at  Memphis,  Tenn.  A  new  wheel  had  just  been 
pliieed  in  A  His  jet  pump.  It  was  tested  and  found  to  exceed  the  requiremeDte  of 
the  contract  and  was  received. 

The  A 11  la  sand  pump  had  been  removed  and  the  Edwards  pump  had  been  eon- 
neHed  to  the  forward  suction  pipe.  Satisfactory  tests  were  made  to  determiDe  if 
the  forward  suction  would  take  up  the  sand  when  attached  to  the  Edwanls  pomp. 

A  wcKideu  box  with  open  ends  and  bottom  was  attached  to  the  last  floating  pipe 
HO  that  tlie  force  of  the  discharged  stream  against  the  downstream  side  of  the  box 
w^n  Id  countt^ract  the  upper  and  swinging  movement  of  the  pipes.  This  proved  soc* 
eessful  and  t^  as  replaced  by  an  iron  plate. 

On  July  ]  the  dredging  plant  left  for  St.  Louis,  Mo.,  where  changes  were  made  in 
th(^  ^vincUng  engines,  veloci meter  tubes,  nozzles  on  jets,  and  repairs  to  floating  pipes. 

i  In  July  17,  1894,  moved  to  sand  bar  1\  miles  above  Merchants  Bridge  at  St.  Loais, 
Mu.f  tu  i^xperiment  with  all  parts  of  the  dredging  plant  under  the  immediate  saper- 
viiiiiou  of  Col.  Henry  Flad.    The  results  of  the  experiments  are  as  follows: 

AtiHkiih  for  side  lines  are  not  as  suitable  as  piles.  In  very  slack  current  the  drift- 
wncifl  in  tlio  sand  would  clog  the  suction  strainer,  while  in  swift  water  the  drifl 
would  gRjicrally  float  off  when  liberated  instead  of  being  drawn  in  by  the  suction. 
T]iG  Hond  Av»ff  stirred  up  by  8?x  hvdranlic  jets,  each  2^  inches  diameter,  nnderahead 
of  fri>m  18  to  21  feet. 

A  fiurvey  was  made  before  and  after  dredging  to  determine  the  amoant  excavated 
V  hit  h  wns  4,108  cubic  yards. 

Total  time  actual  pumping  was  nineteen  and  one-half  hours,  or  about  210  cubic 
yards  pirr  hour.  Black  mud  was  constantly  being  deposited  in  the  cut  and  on  top 
of  the  HJind,  which  was  also  mixed  with  mud  and  driftwood,  the  site  for  experi- 
ments having  been  located  immediately  under  a  reef  in  slack  water.  The  engines 
um'i]  to  move  the  dredge  ahead  are  not  properly  geared.  The  movement  is  so  fast 
that  the  engines  have  to^be  started  and  stopped  continually.  If  geared  so  that 
enginei?  mny  be  run  steady  and  the  drum  have  a  slow  and  constant  motion  the  feed 
or  entnincrft  of  sand  into  the  suction  pipe  would  be  more  even.  Experiments  were 
con  till  lied  at  this  place  with  handling  of  dredge  by  side  lines  to  piles  and  overhaoling 
weighing  apparatus. 

0(1  Aii^ii.'^t  11  received  orders  to  move  outfit  to  Liberty  Island  so  that  the  eiperi- 
tnrntif  might  be  continued  in  swift  current  and  in  clear  sand,  such  as  found  in  the 
channels. 

On  arriving  at  Liberty  Island  received  orders  to  go  to  Cairo,  111.,  or  below,  •rhere 
experimmits  would  not  interfere  with  navigation. 

At  Cherokee  Crossing,  88  miles  below  Cairo,  there  are  two  channels,  the  eteam- 
botits  u^ing  the  upper  one.    The  lower  channel  was,  however,  deep  enough  for  our  pur- 
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C,  the  sand  coarse,  and  carrent  swift,  the  shallow  portion  being  about  6,000  feet 
_.  Commenced  actual  dredging  September  5,  meanwhile  experimenting  with 
floating  pipe  by  swinging  to  one  side  by  means  of  side  lines  so  as  to  deposit  the 
sand  out  of  the  channel. 

The  winding  engines  that  moved  the  dredge  ahead  were  regulated  by  a  man  from 
the  roof,  where  the  floating  pipe  could  be  seen,  and  the  rate  of  movement  ahead  was 
regulated  by  observing  the  height  of  flotation  of  the  pipes  as  well  as  suction  and 
delivery  head.  The  weighing  apparatus  was  also  used  in  this  connection,  but 
required  constant  attention. 

With  530  feet  of  floating  pipe  in  such  a  long  channel  the  sand  could  not  be 
deposited  far  enough  from  the  cut  and  was  carried  back  into  the  channel  again  lower 
dowD,  so  that  the  material  had  to  be  rehandled.  The  channel  was  improved  both  in 
depth  and  width  wbere  dredged,  but  would  fill  up  again  in  places  lower  down  wbere 
before  it  had  been  suflSciently  deep. 

On  October  10  received  orders  to  go  to  Flora  Creek  Crossing,  above  Cape  Qirar- 
dean,  Mo.,  to  make  an  actual  working  test  in  the  channel  for  the  passage  of  boats. 

Arriv^  at  Flora  Creek  October  18, 1894.  The  steamboat  channel  at  that  time  was 
down  the  Illinois  shore  along  Devils  Island,  Minton  Point,  through  gap  in  Wahoo 
Dike  to  levee  at  Cape  Girardeau,  Mo.,  with  two  long  shallow  stretches  at  foot  of 
Devils  Island  and  fi^ap  in  Wahoo  Dike     Depth  of  water  at  both  shoals  4^  feet. 

There  was  also  deep  water  from  Cape  Girardeau  up*  along  the  Missouri  shore  to 
Flora  Creek,  and  to  make  a  good  channel  it  was  only  necessary  to  connect  the  upper 
eud  of  this  pool  with  the  lower  end  of  the  pool  just  above  the  foot  of  Devils  Island. 
Although  the  water  was  only  from  3(  to  4  feet  deep  there  was  only  one  reef  to  cut 
through,  and  that  for  a  distance  of  1,600  feet,  with  a  large  area  of  deep  water 
immediately  below  for  depositing  the  dredged  material. 

The  floating  pipes  were  coupl^  up  and  dredging  commenced  at  the  lower  end  of 
the  intended  channel  at  4.35  p.  m.  October  19,  1894. 

The  dredge  was  moved  ahead  by  two  cables  attached  to  piles  about  24  feet  apart 
and  12  feet  on  either  side  of  the  tenter  line  to  be  dredged. 

The  lower  end  of  the  floating  pipes  was  deflected  about  200  feet  out  from  the 
center  line  by  side  lines  to  side  piles.    Length  of  the  floating  pipe  line  was  530  feet. 

The  following  table  gives  number  of  hours  actual  dredging.  The  remainder  of 
the  ten  hours  each  day  was  spent  in  coupling  pipes,  changing  lines,  and  moving 
dredge  back  for  a  new  cut : 


Number  of  hours.' 

1894. 

Dredg- 
ing. 

other 
work. 

Bemarkt. 

October  18 .' 

Arrived  at  Flora  Creek 

October  19 

s* 

at  2.15  p.  m. 

October  20 

October  21 

Sunday. 

CJctober22 

8| 

It 

4* 

October  23 

October  24 

October  25 

October  26 

Total 

m 

23J 

Total  72}  hours. 

From  the  time  the  plant  arrived  at  the  place  it  required  twelve  and  one-half  work- 
ing hours  to  have  everything  arranged  to  start  the  pump.  The  dredge  was  moved 
out  of  the  cut  and  tied  up  to  the  Missouri  shore  and  the  steamer  Sidney  Dillon  passed 
np  through  the  channel  and  found  6i  feet  of  steamboat  water. 

During  the  afternoon  of  October  27  the  Dolphin  and  the  General  Casey,  each  with 
tows,  and  the  sidewheel  steamer  Idletoild  with  two  lighters  passed  through  without 
trouble. 

On  October  28  the  following  steamers  passed  through  without  delay :  Grey  Eagle, 
Wash  Hanshall  with  tow  of  stone  barges  four  wide,  H.  M.  Graham  with  tow  of 
Htone  barges  three  wide,  Dolphin  No,  2  with  empty  tow,  and  the  Joy  Pattonwith  two 
stone  barges. 

Boats  continued  to  use  this  channel  the  rest  of  the  season. 

On  October  27  500  linear  feet  of  floating  pipe  was  received,  so  that  the  entire 
length  of  floating  pii>e  was  about  1,030  feet.  The  pipes  were  at  once  coupled  up. 
Two  cast-iron  flanges  were  riveted  on  pipes  so  that  a  flexible  rubber  joint  6  feet 
long  could  be  placed  in  the  line  of  pipe. 

Received  orders  October  31  to  proceed  with  outfit  to  Liberty  Island.  At  4.30  p.m. 
steamer  Polar  Wave  with  tow  of  three  loaded  barges  came  down  broadside  and 
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weut  agroimd  at  both  ends  across  the  new  channel,  remaining  there  on  til  noon  next 
day.  I'bi^  boat  remaining  so  long  across  the  channel  closed  a  lump  to  form  in  the 
cut,  ao  thill  the  dredge,  drawing  4^  feet,  could  not  be  steered  np  the  channel.  The 
dri^dge  ^-:t«  again  placed  in  position  and  the  channel  opened  up.  The  additional  500 
feet  of  i^uaUng  pipe  was  attached  and  the  dredge  moved  to  side  of  channel  and  con- 
tinaed  to  widen  the  channel  nntil  the  Mississippi  River  Commission  came  by,  on 
i^ov^^inbcr  9,  and  inspected  the  working  of  the  plant. 

The  Ttif^aBuring  barge  for  testing  the  capacity  of  the  pump  was  received  on  same 
djiy.  Kxpi^riments  were  to  have  been  made  at  that  place  with  the  barge,  bat  it  wa8 
fonnd  uect^Bbary  to  place  the  barge  on  a  dock  in  order  to  make  changes  in  the  valve. 

Left  ft>r  Memphis,  Tenn.,  November  14. 

The  measuriuff  barge  was  placed  on  dock  and  necessary  changes  made;  meanwhile 
th«  dredge  and  floating  pipe  were  connected  up  ready  for  testing. 

Tbe  valve  still  worked  oadly  and  the  first  accurate  test  was  made  December  11, 
189-I,  after  which  the  valve  was  properly  manipulated.  The  t^sts  were  made  in  the 
following  manner:  The  measuring  barge  was  attached  to  the  lower  end  of  the  float- 
ing pi  tie  hj  a  flexible  rubber  joiut  30  inches  diameter  and  6  feet  long.  In  the  end 
of  the  barge  was  an  iron  valve  which  was  used  to  deflect  the  discharged  stream 
either  hito  the  barge  or  downward  into  the  river. 

Tbe  dn^dge  was  held  in  position  aud  moved  abead  in  the  usual  manner  by  bead 
cables  and  eide  lines.  It  was  fonnd  necessary  to  drag  an  anchor  from  the  stem  of 
the  meagTiriug  barge. 

The  low  velocity  of  the  discharged  stream  against  the  stern  bulkhead  was  Dot  ttnf- 
flcient  tu  overcome  the  kinking  action  of  the  pipes. 

When  ready  to  make  a  test  the  suctiou  was  lowered  into  the  water,  but  not  on  the 
bottom,  and  clear  water  was  pumped  for  some  time.  The  suctiou  was  then  lowered 
to  tb(»  desired  depth.  A  man  was  stationed  at  each  of  the  following  places  to  make 
records  during  the  test: 

<1)  Steaui  indicators  on  Edwards  engine. 

(2)  Count  revolutions  of  Edwards  engine  and  note  steam  pressure. 

(3)  Deljvfiry  head  of  discharge  pipe  of  Edwards  pump. 

(4)  Vjm  uum  gauge  on  suction  pipe  of  Edwards  pump. 
f  5 )  W iH ^ h ing  apparatus. 

(6)  Veloci meter. 

(7)  Two  opposite  gauges  near  bow  of  measuring  barge. 

(5)  Two  opposite  gauges  at  center  of  measuring  barge. 

(9)  Two  opposite  gaujB^es  at  stern  of  measuring  l>arge. 

( 10)  Valve  of  measuring  barge  with  stop  watch  to  note  number  of  seconds  valve 
in  measuFLng  barge  was  open. 

The  diedge  was  then  moved  forward  by  the  two  head  cables  on  the  winding 
dnima,  iUl*  sand  and  water  being  discharged  into  the  river  through  the  bottom  of 
the  V£ilve  in  the  measuring  barge. 

Tlie  movement  ahead  and  discharge  of  sand  and  water  would  be  continaed  for 
twenty  or  thirty  minutes,  when  a  signal  was  given  to  commence  reading  instruments 
on  the  dr^tige. 

Readiijj^s  were  taken  at  intervals  of  fifteen  seconds.  The  mean  of  these  readings 
are  entered  in  the  table  inclosed  herewith.  A  blast  of  the  steam  whistle  was  made 
at  each  rending  so  that  they  might  all  be  made  at  the  same  instant. 

At  the  Ih'Kt  blast  of  the  steam  whistle  gauges  in  the  measuriug  barge  were  read. 
the  b^rge  having  previously  filled  with  clear  water  so  that  nil  parts  of  the  false 
floor  we're  cnverc^L.  At  the  thinl  blast  of  tbe  whistle  the  valve  in  barge  was  opened 
and  secoinl  hand  of  stop  watch  started.  When  the  barge  was  as  full  as  was  thought 
safe  the  vulve  was  closed  and  hand  of  watch  stopped. 

Tho^ir^nal  was  given  that  the  test  was  over  and  the  gauges  in  measuring  barge 
Wi^ro  th4  n  read.  The  barge  was  emptied  of  the  water,  after  which  the  sand  was 
iiieiisnr<'d  iii  a  box  1  by  5  by  10  feet,  equal  to  50  cubic  feet.  The  r&pidly  rising 
river  uiado  it  necessary  to  move  the  dredge  every  three  or  four  days,  and  ginerally 
only  oi)f3  test  could  be  made  per  day  if  a  large  quantity  of  sand  was  deposited  in 
the  b:irL'i'. 

In  lill  Lo^  the  barge  the  principal  part  of  the  sand  was  generally  deposited  on  one 
iide  or  the  other  (very  seldom  evenly  distributed).  This  would  list  the  barge  and 
it  oonld  it\dy  be  filled  until  the  low  side  sank  to  the  desired  depth. 

Examinf;ktious  of  the  table  show  that  the  capacity  per  hour  is  greatest  when  per- 
ceutajre  of  eand  was  largest.  The  percentage  might  be  so  large  that  capacity  would 
be  rediiceiJ,  owing  to  the  pump  being  unable  to  move  a  stream  containing  t^t  per- 
centage, but  in  no  test  was  that  percentage  attained.  In  fact,  it  would  indicate  that 
the  largest  capacity  was  when  the  pipes  were  obstructed  with  sand  so  that  a  less-sized 
stream  wnn  discharged,  but  under  greater  head  and  containing  a  larger  percentage  in 
the  uctujil  moving  stream. 
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On  January  3, 1896,  the  ronner  came  off  the  shaft  of  the  Edwards  pump,  and,  as 
the  river  was  rising  rapidly,  the  dredge  was  laid  np  and  crew  discharged.  Three 
plans  were  then  made  for  changing  the  dredge  for  permanent  use.  On  March  20, 
1895,  received  orders  to  proceed  witn  changes  as  described  below : 

Extend  present  cabin  both  forward  and  aft;  build  a  second-story  cabin  full  length 
for  quarters;  reverse  Edwards  pump  so  that  its  suction  pipe  will  lead  direct  to  the 
forward  suction  pipe,  which  was  originally  connected  with  the  Allis  sand  pump; 
move  Jet  pump  to  starboard  side  of  forward  cockpit  to  admit  passage  of  the  Edwards 
Bnction  pipe;  place  on  board  donkey  boiler,  extra  feed  pumps,  turning  lathe,  drill 
press,  and  electric-light  plant  with  three  droplights,  one  headlight,  and  seventy  incan- 
descent lights ;  remodel  the  winding  engines  for  slow  speed. 

All  changes  to  machinery  mentioned  oave  been  made,  except  the  small  pipe  con- 
nections for  the  steam  and  water  to  be  distributed  about  the  boat. 

The  frame  of  the  cabin  is  up  and  bulkheads,  floors,  and  roof  are  nearly  finished. 

The  boat  will  be  finished  about  July  1,  1895. 

Respectfully  submitted. 

C.  W.  Sturtevant,  ABsUtant  Engineer. 

Capt.  Graham  D.  Fitch, 

CarpB  of  Engineers,  U.  S,  A. 


Table  of  teeii  of  the  United  Staiee  experimental  dredge,  a»  determined  by  the  meaewring 

barge. 


Date. 


Dec. 
Dec. 
Dec. 
...do 
Dec. 
Dec. 
Dec. 
Dec 

15  D«;. 

16  Dec. 

17  Dec. 
W   Dec, 

19  Dec. 

20  I>ec. 
21 '  Jan. 
22  Jan. 


11,1804 
12,1804 
13,1894 

i'4ri8M' 
15.1894 
17,1894 
18,1894 
19,1894 
24,1894 
26,1894 
27,1894 
29,1804 
31,1894 
1,1895 
2,1896 


Timew 


8.30  p.m. 
10.25  a.ra. 

7.59  a.ni. 

3. 18  p.  m. 
10.20  a.  m. 

9. 15  a.  m. 

8.27  a.  m. 

1.25  p.m. 

1. 43  p.  m. 
10.35  a.m. 
12.35  p.m. 
10.31  a.m. 
10.17  a.m. 
11.05  a.m. 

9.24  a.m. 

9. 47  a.  m. 


Conditioiia. 


Saetion  pipe. 


►5 


Fl. 


^  in, 


Suction  head. 


In. 

W  30 

i2.  80 

]'J  30 

U  30 

r2  30 

IJ  30 

U  30 

rj  80 

12  30 

tJ  30 

yi  30 

VI  30 

y:  30 

]-  30 


«.i     j 

101  Qirt5\On 

101  .u7i;t)ii 

101  .ifU7*)D 

101  rj4o  On 

lot  ."&i^H>i] 

lUI  41^7  Keiiiuv^ 

lOL  ii^n  KeTLiuved 

101  i>37   Ktduivod 

101  .030  On 

101 1  .037' On 

lOr  .025'fhi 

101  m>  Oa 

lOi  .Of^J  JJejJH>\cd 

101  .02)  Ucninvod 

lOi;  .orH)  Kenmvod 

lOli  .  050|  Kewovetl 


S 


Jet«. 


Discharge  pipe. 


I 


Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
Removed 
'■enio\ed 
lienioved 
I  Removed 
I 


InA 
2.520.5 
2. 5  20. 3 
2. 6'21 
2,  5;20. 8 
2.520.9 
2. 5  20. 1 
2.5  21 
2.519.8 
2. 5  21 
2. 5  20.  5 
2.5  20.2 
2. 5  20. 8 
2.  5  20. 2 
2.  a  19.  8 
2.  5  21 
2.  5  20 


230 
230 
228  30 
230i  30 


n 


Feet. 

547.5 

547.5 

547.5 

517.5 

547.5 

547.5 

547.5 

547.5 

647.5 

1,002.5 

1,002.5 

1,002.5 

1,002.5 

1,002.5 

1,002.5 

1,002.5 


a 


t 


Feet. 

604.6 

604.6 

604.6 

604.6 

604.5 

604.6 

604.6 

604.5 

604.6 

1,050.5 

1,050.6 

1,059.6 

1,059.6 

1,059.6 

1.059.5 

1,050.5 


3796      REPORT   OF   THE  CHIEF   OP   ENGINEERS,  U.  B.  ARMY. 
Table  q/  Usi$  of  thr  UniUd  States  experimental  dredge,  etc, — Continued. 


D«te. 

Time. 

Edwards  pump. 

s 
1 

i 

1 

Indicated  horse- 
power. 

Head. 

3 

h  a 

9 

II 

o 

1 

Suction     \>f^ 
head.        £^ 

o       Si    -  = 

ill'll 

i 

ean  head 
inches  of 
nercury). 
ean  head' 
(feet  of 
water), 
ean  deli 
head  (fef 
water). 

4-  ■* 

If 

n 
1 

^ 

i 

t5 

J 

H 

a    - 

a^        S 

S        IH- 

3*^ 

3 

7 

D*e.  11.18M 

XnOp^in. 

118 

i^ 

166 

153 

319 

9.16 

10.40   15.53 

2.75  28.  «8 

tin  I 

E 

I>ec  12. 18B4 

10.25  n,  m. 

118 

ir>;{ 

165 

154 

319 

9.32 

10.50   15.80 

1.90'  2^-JG 

1S.^U.« 

9 

Dec.  33.  imi 

7,.VJ  a.  Ill, 

117 

350 

165 

147 

312 

9.21 

10.  U   15.39 

2.11   27  W 

]1.&I!7 

10 

.^Att.... 

a.Jl^p,  ra. 

lift 

343 

154 

137 

291 

8.65 

9.80   13.38 

2.11:  27. »!   7.7... 

11 

I>ec.  14,  iaiJ4 

10.2«  jL  ra. 

llfl 

1,^ 

166 

153 

319 

9.20 

10.43   16.59 

2.40  29.42  14.411 

la 

Dec.  IS,  IW*4 

*JJ5  a.  td. 

IIH 

1.% 

164 

155 

319 

8.98 

10.18   15.23 

2.23!  27.64  lO.llXl 

]3 

Dec.  37.  ISM 

8,27  a.  ni. 

3  LI 

350 

166 

150 

316 

9.29 

10.53!  14.06 

2.58 

27,19    9.2n.3 

14 

Deiv  iBjm 

1.25  p.  rii. 

IIB 

150 

163 

151 

314 

8.90 

10.09   15.90 

2.02 

28.01  11.211.i 

1& 

Dec.  Ifl,  lfi&4 

1.43  p.m. 

im 

i.-iri 

167 

154 

321 

9.33 

10.57   15.32 

2.61 

28.50    9.21L2 

36 

Dec  24,  ie»4 

10. 3  J  am. 

123 

14ft 

159 

147 

306 

7.11 

8.06  22.13 

1.4S 

3L67    8.111 

IT  :  THk.  Ze,  IH04 

12.X^p.m. 

127 

13S 

156 

138 

294 

7.62 

8.63   22.80 

.88 

32.31,20.812 

18    i)«Q.  27,  law 

10.^1  a.  in. 

ISO 

140 

159 

140 

299 

6.42 

7.271  22.64 

.96 

3a87  ».2.... 

IB     Dec.  29, 1804 

1(3.17  a.  m. 

130 

i4e 

166 

152 

318 

7.16 

8,12   2:*.  53 

L32 

3197  15.7  9.S 

20     D*c.  31, 1S&4 

IIM  a.  m. 

12S 

rw 

145 

129 

274 

6.44 

7.80  25.52 

1.24 

34.06  S.I  U 

21     Jan.     IjUfin 

tf.24  a.  til. 

12JI 

14a 

167 

151 

318 

7.17 

8.13   23.36 

1.39 

32.88  13,7  8.8 

22    Jan.    2.  ie»5 

».47a,in. 

120 

140 

155 

145 

300 

7.68 

8.701  20.73 

1.80 

31.23  111  S.4 

1 

Date. 


Dec, 
Deo. 
Bee. 

...da 
D«c. 
Ihx. 
Dec. 
Dec, 
Deo. 
Dw. 
Dec. 
Dec. 
I»ec. 
Dec. 
Jan. 
Jan, 


11, 1894 
ltl»&4 
13, 1HS4 

i4'iab4 

10, IB94 
17, 1H94 
18,1894 
19,  IB94 
24,  18^4 
26,1894 
27, 1894 
29,1894 

1, 1895 
2,1805 


Time, 


3.30  p.  tn. 
10.25  a.m. 

7. 5l»  a.  m. 

3. 18  jLin. 
10.  tiir  ft,  m. 

0.  in  H,  m* 

8. 27  a^  m. 

1.25  p.m. 

L43  p.m. 
lft.rt5s.TU. 
12.  35  p.  m, 
ID.  m  lA.  m. 
10,37  a.  m. 
11J>5j|.m. 

9.24  a.tu. 


Measuring  barge. 


S,j.  ft 
2.544.r 


Is 

.21 


01  0.  626 
2.544.0L  .707 
2.544.0]  .575 
2.544.01  .438 
2.^4.01  .406 
:J.  544.01  .505 
a.  544.  01 
2,.'Vt4.01i  .473 
2,544.01  .448 
:L544.01  ,562 
2.  hU.  0] 
2,  544.  01 
^,.544.01 
11.  TtH.  03 
2.544.01 
2,544,01 


11 


,438 
.461 
,557 
.630 
.616 
.643 


4.478 
3.663 
3.340| 
3.610 
4. 120, 
3.713 
3. 450; 
3.465 
3.720 
4.018 
3.26U, 
3. 448 
3.647 
3.857 
3. 975 
4. 392 


I 

o  9 


3.852 
2.956 
2.705 
3. 172 
3.714 
3.208 
3.052 
2.992 
3.272 
3.456 
2.822 
2.987 
.3.090 
3.327 
3.359 
3.749 


150 
138 


I 


Ou.ft. 
9. 799. 52 
7, 520. 09 

122i  7.034.18. 

140  8,069.60 


155 
138 
123 
135 
131 
183 
104 
197 
174 
193 
184 
180 


9,448  45 

8. 161. 18 
7, 764. 31 
7,611.67 
8,324 
8,  792. 09 

7. 179. 19 
7,598.95 
7,860.99 
8. 463. 92 
8,  545. 32 
9, 537. 49 


Feet. 
65.33  13.31 
54.49  11.10 
57.66  11.74 
57.64    11.74 


60.90 
59.14 
63.12 
56.38 
63.54 
48.04 
37.01 
38.57 
45.18 
43.85 
46.44 
52.98 


12.41 
12.04 
12.85 
11.48 
12.94 
9.78 
7.53 
7.85 
9.20 
8.94 
9.  46 
10. 79i 


S2 

c 


Cu,/L 

552    I  5.63 

9.16.512.45 

66.510.8 


614 

970 

520 

715 

660 

516.3 

460 

530 

925 

716 


61 
10.27 
6.37, 
9. 21 1 
a67i 
6.20! 
5.23| 
7.38! 
12.17: 

Hi 


586.6;  6.93i 

663    I  7.75 
849       8.90 


491 

905 
83d 
bus 
835 
503 

G^ 
526 
335 

m 

C6 
549 
403 

446 
629 


ATernj^  rapni'ily  m  ciibir  ysinU  per  hour,  547.5;  floating  pipe,  678.8.    Average  capacity  Id  cubk 
yardtii  per  ho^kr^  1,00^.5  i  UoaLiii^  plpet  479.1. 
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Table  of  tests  of  the  United  States  experimental  dredge,  etc. — Continued. 


1 

I>»te. 

Time. 

Miscellaneous. 

Sand. 

Depth 
of 

not*. 

tifia  €jf 
pipej. 

Effl3iency. 

.2 

H 

T 

106 
104 
104 
108 

104 
109 
109 
106 
106 
100 
108 
106 

108 
111 
107 
103 

1 
i 

i 

as 

37 
3ft 

3a 

JIG: 

m 

41. 

36 

87^ 
34i 
40 
41 1 

water 
at  bow. 

Work 
done, 

in  fiiot. 
p*^iitidB 
P^rsec- 
QQiI.  an 
nir'iis- 
ured 
bv 
tmrge. 

Work 
done, 
in  foot- 
pounds 
per sec- 
ond, as 
meas- 
ure<l 
by  in 
dlcator 
cards. 

Per 

cent. 

1 

1 

1 

en 

Bemarks. 

7 

8 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 

I>ec.  11,1894 
I>ee,   12,1894 
iHsc.  13,1894 
...do 

r>ec.  14,1894 
I>ec  15,1894 
JDec.  17,1894 
l>ec.  18,1894 
X>csc.  19.1894 
X>ec.  24, 1894 
I>ec.  28.1894 
I>ec.  27,1894 

Deo.  29,1894 
r>e«.  31,1894 
Jao.     1.1895 
Jan.     2, 1895 

3.30  p.m. 
10  25  a.m. 
7.59a.m 
3.18  p.m. 

10.20a.ra. 

9.15  a.m. 

8. 27  a.  m. 

1.25  p.m. 

1.43  p.m. 
10.35  a.m. 
12.35  p.m. 
10.31a.m. 

10.17  a.m. 
11.05  a.m. 

9.  24  a.  m. 

9.47  a.m. 

fl.5 
7 

5.5 
« 

fl.5 

e.s 

7 

H.2 
hi 
5.  Ti 

6 

7 

5 

7.3 
8 

6.5 
fl.5 

7.3 
7.5 
«.3 
7.7 

?L5 

S 

s 

5 

<k2 
4 
5 

O.K. 

Low. 
O.K. 

O.K. 

?.'^: 

O.K. 

Low. 
Low. 
Low. 

^: 

O.K. 

HT.  106 
9ft,  244 

100.688 
US, 312 

ii::,062 

H/A  187 
l(t7,  250 
08.687 
113.  187 
ft5.0«2 
74.750 
74,437 

93.125 

i»:K375 

96,4.38 

103,438 

175, 450 
175.450 
171,600 
160,050 

175.450 
175,450 
173,800 
172,700 
176,550 
168,300 
161, 700 
164,450 

174,900 
150,700 
174,900 
165,000 

66.75 
54.85 
58.67 
6L42 

63.87 
58.24 
61.71 
57.14 
64.11 
56.48 
46.23 
45.27 

53.25 
62.62 
54.57 
62.69 

Velooimeter  choked 
with  sand. 

Mud  in  sand. 

Velocimeter  choked 
with  sand. 

A  bntraci  of  proposals  for  furnishing  brush,  poles,  wire,  wire-strand  clips,  and  manila 
rope,  receive  in  response  to  advertisement  dated  June  15,  1894,  and  opened  June  SO,  1894, 
by  I*^rat  Lieut.  J.  C.  Sanford,  Corps  of  Engineers. 


Xo.  IXaine  »nd  address  of  bidder. 


Wm.  C.  Frederick,  St 

Loois,  Mo 

SxuTj  £.  CofOn,  Memphis, 

Tonn 

r^^^e  Bros.,  Memphis,  Tenn 
X^vermore,  Foundry   and)! 

Machine  Co.,  Memphis,>i 

lean ) 

Elisha    Evins,   Memphis, 

Tenn $L144 

M.   M.  Buck  St  Co.,   St.r 

]Lrf>ai8,  Mo ] 

W.  H.  Amerbrad,St.Loui8,^ 

Mo \ 

finnter  ic  Frey,  Memphis, 

Tenn 

ManofTue-  PHdf^eon     Iron 

Co.,  Memphis,  Tenn 


Black  steel    Galvanised  wire 
wire.  strand. 


--§ 

'A 

CenU. 
1.674 

n.44 

L56 

L54| 


$2.00 


'L07 


1.50 


L46 
1.66 


1.60 


-r  s 


Cents.  CenU.  CenU. 
1.674  *2.95  *2.a5 


•1.54 
1.66 

L74i 


L57 
1.66 


1.60 


3.30 
3.87 

4.10 


2.87 
3.23 

3.90 


3. 30     2. 87 
8. 29     2. 69 


*  Accepted.    All  bids  for  wire-rope  clips  rejected. 
a  U-boIt  clips. 
b  Maffnolia  clips. 


3. 90     3. 25 


2W 


Si 


Cent*. 
»2.74 

3.25 

3.00 

8.90 


Wire-rope 
clips. 


3.25 
2.79 


3.02 


Cents.  CenU. 

7.87 


i<;94 
id6| 


*15 


C7.73 


CenU. 

a3i 

frl2i 

«14 

elO.39 

el2 


elO.l 
el24 
«10 


elOi 


t. 


I 


CenU. 
7.85 

7.80 


\^ 


c  Crosby  clips. 
d  Double  U  clips. 


e  Wilcox  clips. 
/S  clips. 
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Jbsiract  of  proposals  for  levee  work  in  upper  Yazoo  levee  district  ^  received  in  rtftponw  \o 
advirtiseineiit  dated  September  24^  1894^  and  opened  October  5,  1894^  bi/  Capt.  S.  W. 
Boessler,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Chan.  H.  Dameron,  Friars  Point.  Miss. 

Timothy  Sullivan,  Memphis,  Tenn 

McLaughlin  Bros.,  Meuiphis,  Tenn. . . 

L.  C.  Dnlauey.  MuverHville,  M  iss 

Hugh  McCartin.  Memphis,  Teun 

W.  A.  Shipley,  Friars  Point,  Miss... 
Bait  O'Brien.  Memphis,  Tenn. 


Manning  Sc  Gibson,  Oakwood,  Miss. . . 
T.  S.  Aderboldt,  Friars  Point,  Miss. . 

Moore  ie.  Welsh.  Memphis,  Tenn 

Martin  Jennings,  Memphis,  Tenn 

J.  C.  Mclntyre  St.  Co.,  Memphis,  Tenn 

Robert  Johiisen,  Memphis,  Tenn 

John  G.  Sessions,  Leota,  Miss 

James  K.  JefiHes,  Memphis,  Tenn 


Section 
1-4,  per 
cubic 
yard. 


Cents. 


Section 
5-7,  per 
cubic 
yard. 


Cents. 


Section 
8-10, 
per 
cubic 
yard. 


Cents. 


10.95 

101 

11.74 


14 

13.45 

14 

14.40 

10| 


Hi 
11.74 
^10 
13 


10.  95 

12 

10 


HI 
14.25 


16.20 
151 


14.4 
15.24 

13 


114 

Hi 


13.98 
15 

11.74 
12| 


Section 
18-22, 
per 
cubic 
yard. 


CerUs, 


11.20 

121 

12.44 


Moon 
Lake, 
per 
cubic 
yard. 


Cents. 
9.99 
12.98 


11 

15.24 
9.98} 
12-74  I 
*9.98 


13* 


Or  Moon  Lake 
divided. 


Stotion 

3326  to 

Station 

3355, 

cubic 
yard. 


Station 
3390  to 
Station 
3428  + 
92,  per 

vard. 


Cento. 


C€ntL 


11.23    ' 

12.74   

10.24  MO.  40 


12i 
14.49 
*9.95 
12* 


11.48 
14.24 


16.99 
12.97 


12J 


*  Accepted. 


Abstract  of  proposals  for  levee  work  in  vicinitjf  of  Walnut  Bend,  Arkansas^  remred  in 
response  to  adrertisement  dated  September  94, 1894,  and  opened  October  5, 1894 j  6y  Capt. 
S,  IF.  Boessler,  Corps  of  Engineers, 


Ko. 


Name  and  address  of  bidder. 


Station 
5676  to 
Station 
5805.  per 
cubic 
yard. 


Station 
58U5to 
Station 
6914,  per 
cubic 
yard. 


Station  Station 

5914  to  586710 

Station  Stitiua 

5967,  per  5»iper 

cable  enbic 

yard.  ytrd. 


Manning  Sc  Gibson,  Oakwood.  Miss 

W.  A.  Siiippev,  Friars  Point,  Miss 

McLaughlin  Bros.,  Memphis,  Tenn 

T.  H.  Rice,  Helena,  Ark 

Robert  J  ohnsen.  Memphis,  Tenn 

Arnold.  De  Garis  &  Co.,  Memphis.  Tenn. 
J.  C.  Mclntyre  Sc  Co.,  Memphis,  Tenn . . 

Jas.  K.  JeffHes.  Memphis,  Tenn 

Moore  Sc  Welsh,  Memphis.  Tenn 

John  G.  Sessions,  Leota,  Miss 


Cents. 


15 
17 


!3i 


CenU. 
10 
12 

Hi 

*9.94 
10.24 
12i 
10.65 
13 

12.24 
11.23 


C^nts. 

CmU. 

19.99 

S 

•13.24 
17 
17 

M6.9( 

•Accepted. 
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^Bhtract  of  proposals  for  levee  work  in  lower  St.  Francis  levee  district,  received  in  response 
to  advertisement  dated  October  S4, 1894,  and  opened  November  7,  1894,  by  Capt,  S.  W, 
Rtte^eUr,  Corps  of  Engineers, 


Ka. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

37 

18 

10 

20 


Name  and  address  of  bidder. 


FerreU  &  Watkins,  Beulah,  Miss 

Hugh  J.  Locmani.  Memphis.  Teun 

VP'.M.Porrest.  Memphis,  Tenii 

Ximotb Y  Sullivan,  Memphis,  Tenn 

Ernest  Hyner,  Greenville,  Miss 

C.  A.  Winter,  Greenville,  Miss 

Chafl.TT  Ti—    -       '^l a™  Point,  Miss , 

lit-Ji,  'riil]'.  ,     ;■•    -••  -.  TtMih, ,    

J.  F.  Keiirn  v.Ciiru,  fU 

«r«M.  ILjeflrieji,  ^Ic^mplli«  Tf*nn 

M  c  Laa^hliit  Brus.,  MompliiH.  Tenn 

^molif  ^^  IJ(  4iariH,  Mf-iiiphid,  Tftiii 

Jobiifl^D  ^  IKilzon,  Mem  phi  Ji,  Ti^an 

fiiiill ,  O'Bmii,  Mi-fii|i]tiH,  Ti'Du 1 

Manffin^  A  GiliHMti,  JjEitysni  (iUiiLi,  La 

^u-hucL  \[cTJ|;|h-,  AliMrifihiA,  T<  lui 

John  Srott  &  i>mis.  SL  Loiiirt,  M<^--- 

T.  Miki\  MiHiiphiH.  TfTiii 

Jc  C.  McIntyT**  A,  (,%i  ,  Mnnplii'^/lViiiin....- 

«lauicj*  Aitatia,  iiarlii;  liL  A  i  k 


Station 
422+50  to 
Station 
531,  per 
cnbic 
yard. 


Station     Station 
531  to  Sta- 644  to  Sta- 
tion 644,  I  tion  730. 
per  cubic  per  cnbic 
yard,    i    yard. 


CenU, 


h| 

13 
18 

14.90 
....... 

17 

11.00 

14* 

15.90 

12.08 

13 


13| 


CenU. 
13 


CenU. 
12 


0 

8.74 

H 

0.45 

11 

10 

13.08 

lOJ 

11.00 

0 

0.90 

0.00 

11 

H 

15       J 

12 

11.48 

0.00 

12 

lOJ 

12.00 

11.20 

0.08 

8.44 

13 

0 

124 

12 

\'o% 

»A 

ni 

i?i.. 

8.40 


Station 

78014) 

SUtion 

807+40, 

per  cubic 

yard. 


CenU. 
10.06 
11.40 
'8.24 
0.45 
10 

0.00 

0.24 
H 

10.40 
8.73 
8.24 

10.75 

^24 
H 


*  Or  0|  cents  per  cubic  yard  for  the  whole  work.    Accepted. 
tOr  10  cents  per  cubic  yard  for  the  whole  work. 

u4b9tract  of  proposals  for  levee  work  in  lower  St.  Francis  levee  district  received  in  response 
to   advertisement  dated  November  21, 1894,  and  opened  December  3, 1894,  by  Capt,  S.  If, 
JSoessler,  Corps  of  Engineers, 


ISTo. 


1 
2 
3 

4 
5 
6 
7 

9 
10 


Name  and  address  of  bidder. 


Station 

807+40 

southward, 

per  cubic 

yard. 


Jobnsen  ic  Outzen,  Memphis,  Tenn 

John  Scott  &Sons,  St.  Louis,  Mo 

T.Mike,  Memphis,  Tenn 

Batt.  O'Brien,  Memphis,  Tenn 

J.  C.  Mcln t\'re  &  Co. ,  Memphis,  Tenn 

Forreet  &  Co.,  Memphis,  Tenn 

J.  C.  Hodge.  Griffin,  La 

Timothy  Sullivan,  Memphis,  Tenn 

Mannijig  Si.  Gibson,  W hite  Castle,  La 

McBain  &.  Co.,  Memphis,  Tenn 

*  Accepted. 


CenU. 

8.33 

8.00 

*8.10 

0.08 

1% 

11.49 
8.42 
12 
12| 
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Ahstrnct  of  pritposaU  far  levee  work  in  upper  White  River  levee  dietrid,  receiitedinreipoue 
to  udverfiHement  dated  December  16,  1894 ^  and  opened  December  SI,  1894,  by  Capi.  8.  W, 
Romsiefj  Corpe  of  Engineere, 


Fa. 


Name  and  addresa  of  bidder. 


Stalton 
83+50  west- 
ward, per 
cubic  yard. 


StatioD 

1392  MDth- 

ward,  per 

cable  yard. 


L  H.  Dnmeron  it.  Com  Lalce  Proridenoe,  La. 

MeI.4iiighIiD  Bros.,  Mempbis,  Tenn 

Forrf  si  lii  Co.,  Memphis,  Tenn 

J^  C.  Hocige,  Griffin,  La 

W,  A.  Shippey.  Friara  Point,  Mias 

B«tt.  O  Brim.  Memphis,  Tenn 

C,  A.  \Vlntt»r.  Greenville,  Mias 

Tlmolhv  Sullivan.  Memphis,  Tenn , 

T.  H.  KhT.  Helena,  Ark 

McH>ri)  A'  Welsh,  Memphis,  Tenn 

T,  M,  Ailerboldt,  Friars  Point,  Miss 

Johnnrq  &l  Ontzen,  Memphis,  Tenn 

J.  0.  Melntyre  St  Co.,  Memphis,  Tenn 

Mi^Bain  it,  Co.,  Memphis,  Tenn 

W.  h.  Withers  dc  Co.,  Memphis,  Tenn 


Centa. 
12 
9.49 

\t 

9.96 
11.73 


9| 
9.70 


10.08 
12.24 
11.18 
10| 


Gead. 

14 
li.T4 

I'i 
14.96 
12. » 
1473 

l«i 
15i 
15 

*12| 
13.74 
14.41 
14.  g7 

15* 
1448 


•  Accepted. 

AHiract  of  proposals  for  docking  and  repairing  steamer  Minnetanka,  reoeived  in  responnto 
adPeriiseinent  dated  January  10,  1895,  and  opened  January  SI,  1895,  by  F\rtt  Lieut. 
Graham  iK  Fitch,  Corps  of  Engineers, 


Xo. 


Name  and  addresa  of  bidder. 


Total  cost. 


TbiM.  P.Morse,  St.  Louis,  Mo 

Mlaainniiiju  Valley  Marine  Railway  and  Dock  Co.,  Mound  City,  lU 
DaviilS.  Barmore,  Madison,  Ind 


$9,15.(10 
*7,3«.25 
ia757.10 


*  Accepted. 

AhsiraH  of  praposals  for  furnishing  stone  for  use  at  Plum  Point  Reacihf  received  in  retptmn 
to  adrerfi Hi-men t  dated  February  '?5,  1895,  and  opened  March  12,  1895,  by  Capi.  Grdkan 
/>.  Fitch  J  Corps  of  Engineers. 


1 

l^ame  Asd  address  of  bidder. 

Delivered  on  Government 

at  works. 

1 
No. 

barges  at  quarries. 

Unloaded  by  con- 
ti-actof. 

Unloaded  byGov- 
emment. 

1 

Large 

ripraii, 

per  cubic 

yard. 

Cents. 
55 

Small 

riprap, 

percnbic 

yard. 

Quarry 

8i)alls, 

I)er  cubic 

yard. 

Small 

riprap, 

per  cubic 

yard. 

Quarry 

percnbic 
yard. 

Small 

^r^ic 
yard. 

Qnirrv 
tpslU. 

percobic 
yard. 

C.  C.  Hntbmacher,  Murphys- 
btlTJl  111 ...   . 

Cents. 

CenU. 

Jnbn  Barrett,  Cincinnati,  Ohio- 
Job  u  l'\  Uijver,  Neelys  Land- 
in/  Mti 

$L83 

$1.83  i      tl-65 

$1.65 

*60 
58 

•40 
50 

E.  E  Burke,  Neelys  Lwidini, 

*50 

.^ 

Fr^deriik    Hartweg,    Cincin- 
nati, OlUo :. 

*1.59 
1.59 

*1.34 
1.44 

M.44 
1.39 

M.H 

Ed.  UeLj.  West  Plains.  Mo.... 

«0 

60 

45 

1.24 

^  Accepted. 
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3S01 


rr^pon.e  J adrerti,n*und  rioM  April  19,    ISB.,  amt  opCHvd  M<i^i  4,   /,>....   hri   i  apL 
iiraham  V.  FHch,  Varp^  of  Anf/iiKtrrs, 


So 


3 

4 

5 

a 
7 
S 
» 
10 
11 
lli 
13 
14 
15 
1« 

n 

in 

IV 
2U 
21 


Xanif  iiml  atlclrts;^  of  bi<liler. 


Ark.,  Stu-      J.T^i'<-m:i,  Kljitiun 

t  M  m  fM  o     Sr  ai  i  in  I  'Ji*4  1 4rii  1  u  orili  ■ 

f  7R  IWT    !     5fU.  per  <'iUvic  yurU, 
t iibu '  \  nrd.  c u I lic  >  ur<l - 


I 


FIiigTj  J.  LnotJiini,  Alpika,  Miiit*.... *'^" ' N 

ErtitPt  Hvt]*r.  Green villt^,  iliflft _......, .......| 

J*  F  Lana b.  Stftftbi d,  Mlna, ,-.--..-. , - -- 

C  A .  W  inti-r.  I'i*l tit.  Mid:* ...**,* i 

Mau  Ding  &  Gibson,  llvtl  Fork,  Ark ...... ... —  I 

Wm.  K.  L»>wi:*.  Gn  enville.  Mi.if* -  - 

Mc Laughlin  iSmi*.,  Mem^>bia,  Teun. , ,.......- - . 1 

Ben.  T*Uev,  MmujihiM    Ir-nn „„„..........    ...- 

Timothy  sulli  vuii.  M  tnjphiM.  Tmn. ....,,.,.....--  ^ . .  *  -  - ! 

W.  A .  Sli ippev,  Friar*  Foiiit ,  M ]hh.  . .   - ^ ^-.  ». 

K<iw  rj  li  H<  Ilti'-'hhIh  Natebez  ilias. ._..-. .-   , 

J.t^  lio.i-i,'  cirimn.  I.ii - - I 

Jolin^on  A  i  >i  1 1 ?.eti.  M  eniphlft,  Tiiap i 

(.\  F  Do  U:ini+,  Mcriiphii*, XenTi .  —  -- ....,- 

U'Mi.  if  Brieii,  il  t  Ti3  pl'^*-  Tenn .,.--........  — . .  *  - - 

T  ^  AikrlioUtt,  Fnnm  rnlut,  M ism.  ...-,.-....  .*»- ---- 

i\  H.  iJaajtmn  it  I^ro,  Frinr*  Pciot,  Mi*ifl. .......... 

MrK  ^ran  &  MeCarlin.  Mesu phit*,  « <'nn . . .  - _....--! 

MjirlmJfcTiiiLiigrt  ilouiphis.  Term  .-  — --- -" 

Jn/t.  H.  ^MuimelMcTiElie.  McmphJ?i.  feuii  ,.- -    ■-- 

E.  li.  Hantlo,  Mciiiphii*^  Tean , .-  - -  - , 


a^-. 

f'ent.'i. 

r^tits. 

9 

HI.  'J 

li.l! 

n 

\\}i 

lUJ 

ifli 

IM7 

in.  iM 

14  AT 

i:t 

H-. 

2i> 

nu 

li| 

W 

]l 

Ifl 

B.i» 

ii.n^ 

14.fl5 

h^ 

11 

15 

*  t< 

■*rt.  44    , 

H.  U5 

n,  'Mt 

14.45 

:i.  rt 

III  ;* 

t^i 

9 

11.  V4 

KL49 

11 

il:     ' 

17 

!*.  74 

1" 

14.34 

'.K  J  4 

y.74 

16.74 

Di 

Ki^ 

Ifl 

8.'fli 

y'M 

10.24 

U    it? 

IH 
17.75 

-" 1. 

*  Acceiptmt. 
XiW  of  eiviUan  engineers  empJ^d  on  in^rk  of  mprorhifi  ^fi^siH,ippi  i:\rfr,  Jlmi  jind 
1SB4,  to  May  31,  1S95. 


W.  M .  Recjs.  Meniplii-*.  Tcdh 

Arie.     J*    Xolty.    Mciuiibid. 

Tenti 
C.  W.  Stiirtf  vant,  Applelon, 

rity.Mo  ^.     „ 


B     B.     Gorton.    GPcenvilie, 


Ten  a 


TiiiM^       Pay    I        ^.  ,       , 

imi'         r*'i*  \S  here  i^iiiplciycd. 

pLo.vei]    moiilb.. 


I 


Work  ii|«  "lti<  h  rmployed. 


I 


Mvnths-\ 

n     I 

12 

fits 

12 


313 


(  ii> 

\    10 


175 
150 

U=i<i 

150 
16& 


Memphjpi  nnd  in  tin'  j 
helrl.  I 

pluTiiFiMDl  U*"iiobarHl  ! 
M<mplfi^/l>i»ii.         I 

MinnisNippi  llivir.   * . 

Viirinu^  pbvrc?^ 


^    F.    Kilpatrirk.  Mtmpliis 

T.'rjii. 
M  i;a.r<lnprMimplilfi,Tpim      j 
^      r,      Pabm-v     Vivki'burg,     \    10  ^S 

CV  II.  Tnrvi-!,  Heli*ii,%  Ark  j      2 

j-ri^il    ATii^iilniml.  Memiibij*,  \      ^ 
fi    W.    Feri^Ti^on,  St.  Loui*.  l^ft 

Cha^'    £►  Taylor,  St.  Loui^ 


121^ 
150 

125 
Hi] 
1*25 
UO 

i^n 

1411 
125 
14il 
120 
115 


S^ 


Gol+lPnsr.Tiiiii..iiMil 

Grsiiil  TowtT.  HI 

Various  j4jit'*^H ...... 

^lladiiM,     Ark.,    atnl 
\    Sh-viiirtH,  M". 
^AM--liti.  iiii*l  Alpikii, 
S     All.-. 

^Larioiiu,  .\\^i-niit'.  ft  nil 

S     lleiirir4i.  Ark, 

^  Mini. «■.  Ark 

s 

^Aako%V,      Ark.,     nun 

<    CIurki^.Mi-'^- 

Mi-mphi-.,  Trim.,  J'njfl 
AnLi^rriuiiifl,  .■^rk. 

M- lupbirt.Ttnu 


(KTii  ('  in  id  nii;*r*llftiiL'ourf  Held 

r'ihTT.(rihtion    ItT    Ftiiiti    Poiist 

liejr  ii  ;init  H'piUTri  to  pLillt- 
111    i'liar^"«    id'    eAppriim  iiUl 

rourtrriM'tJon.    inrliuiiiu,  Ky., 

I      mid  X-'w  Mill  I  rid,  Mn.i  ron. 

htriu-lifnuniil  r.-innrrt  (o  h'vt^v 

\      jLod  r<'|fairs  lo  iJiid  loUEilme- 

I        lioll  o3    pblit, 

Survrvhi,  I'l.mji^'rt^  ui\*\  ob*or\"a' 
!      IIoiih;, 

j  riiti-'trjictioli      rill  Til     Foillt 
I       |ir;ndi.  jiihI  r'«n-'tni'diiiii  riiid 

I      r*'i  ultra  of  livi'f, 

I  Sill  veya.KMl^''^-  ^i""l  "trntTvu- 
lnniH, 
i 'Mrl,^h■0(•iioJl    iiml    n'piiir^    ijf 

I  |l-VP<'. 

I  Un_ 


^iirvi-y-i- 
i  Hiiro  VVtJJ  k. 
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Jpproj^imate  value  of  plant  belonging  to  ike  Fnited  States  and  used  upon  the  imprtfrenent 
of  ike  MiBtisnppi  River ^  first  and  second  districts. 


C1m8  of  property. 


^tMm^r  Minnetonka.. 

SI  rniii^T  Titan 

Hii- r  ttasca 

.'^tt  iniktr  H.  M.  Grahani 
St«<(iii]('r  II.  L.  Abbot.  ■ 

Pile  ilrirers 

QimrUT  boats 

B«rB*'9 

MoAvX 

Muormff 

Mnttress 

H]fflriLiilic graders  .... 


Approxi- 

No. 

mate  value 

May  1, 1895. 

120,000.00 

11.500.00 

7,000.00 

4,000.00 

3,000.00 

C,  000. 00 

11 

15. 000.  00 

«7 

77, 660. 00 

10 

29, 040. 00 

4 

5,040.00 

tt 

12.  800. 00 

3 

14, 387. 00 

Class  of  property. 


Experimental  dredge 

Machine  shop  boats 

Floating;  docic 

Flatboats 

Skiffs 

Storehouse 

Tools,  appliances,  and  oatfit . 

Office  fumitare 

Surveying  inatrumenta 


Total. 


No. 


Approxi- 
mate Tiloo 
May  1,  in». 


ft9  500.00 
5.850.00 
3.028.00 

i,9oaoo 

350.00 
1.800.  OO 
ILOHlOO 

400.00 
1,500.00 


281.4U.00 


I 


FINANCIAL  STATEMENT. 

Improving  Mississippi  River ,  first  and  second  districtt. 

Junel,  1894: 

Bjilance  unexpended $131,330.49 

JuueSU,  1895: 

A  mounts  allotted  since  last  statement 2, 327, 400. 00 

I'roceeds  of  Government  propertj'' 185. 10 

Proceeds  of  material  sold  by  Captain  To wnsend 2, 164. 00 

Proceeds  of  material  sold  by  Captain  Willard 149. 50 

Amount  received  by  transfer  from  Capt.  Geo.  A.  Zinn  723. 03 

Amount  refunded  on  account  of  overpayments,  etc..  228. 56 

$2,462,180.68 

June  30,  1895: 

A  iTionnt  expended  from  June  1,  1894,  to  date 946, 650. 02 

Amount  deposited  to  credit  of  Treasurer  of  United 

States,  being  proceeds  of  Government  property. ..  185. 10 

Amounts  transferred  to  Capt.  Geo.  A.  Zinn 12, 614. 21 

959,449.33 

July  1,  1894: 

balance  unexpended 1, 502, 731. 35 

Oofttanding  liabilities 18, 700. 00 

Amount  covered  by  uncompleted  contracts 430, 960. 33 

449, 660. 33 

Balance  available 1,053,071.02 

Examinations,  survey Sj  and  contingencies  of  rivers  and  harbors. 

August  17, 1894,  to  amount  allotted $50.00 

November  2,  1894,  by  amount  expended  (services) 50. 00 

(Atnoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
IM),  1897 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


I 


I  ■ » 
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FIRST  AKU  dECOND  DISTRICTS* 

XKjftaritwtiufi  ma^  undtr  appropriaiionn  fnr  improrintj  Xfinw^ftaippi  fkirer,  fiumi  Jumf  J, 

IS94^  to  Jum  Jf',  JiS^^S. 


CoQbnicti  dumI«  frith— 


Ju-iiolil  4  n«  Garin *..<....>......,   Levee  work.,. *.*, 

Jfiiui  <J.  So!**inn».^..^^^- do  --,,  +  ,  -^,**,*»-,»,-*^ 

Sment  tlyuer. .-.__.: .do  .^ , »,,,,,- 

licl^ii^'bliti  Ilpiw,, .*.,.,,,....  ....,do ^ ...>.».. 

J.  B    l.*'WTf.&  Co.. «.„..,, .,..„,,.  ,,,_4o  , ...*.._.. 

TliTirttl:!!?  SulLivan.. ,-.,,do  ,..*........ ,.-. 

Twrre*!  ^  (.^*>   ,,,„,*,*,,*,.■, .«.«.tto * 

j.S,  MtTigbi*  At  Co**,,,,  — -^.,.*.  .„,,do * „,-,.- 

T.&,  AderfeoMt ,,    rto,, „,„...-., 

C.  A,  WtDi«r,„*,....-.....— ....._...*!©  .-...,.,,. .,.. 

E-  E^Burbc... ,„.,  Blotie. ...,,.....- -. 

J,  S,  Mi^Ti^lic^  &  Co „..,.„.    ..    i!o ......,<*.».. 

M*  AI,  Bui'k  it  Cft,..-, ,...   ^11  Ifonliri in zewlfo.. -..,.,, 

W   C.  Frc^pTifk, WiniiitT*iid ,.,..., ., 

Harrv'  E.  I^Jiiftjn.. *,,... .,.,,...._..    Wirt*  fDpa,  etc ......... 

UnTia  S.  Hannnre ,...,,-,*.-..  J  McMlfl  bargtjA.,,.....^..... 

K.  J.  Hrtwuni ,.  '_.,.ilii  ,.-.*„.. „,,.,. 

UiEU^iAAippi  V^alluj  liAriuci  Hufl-  .  Ki^piijring  stiMinef  Uiaoe- 

HimiiTA  Fp*^y..,„... .,,.„      Bniwh  and 

Lindriu  W.Bntea...... Drdrikiilic 

W,  A,  Shipp*j. ..,.., , L^viSfl  Vfotk 

W.  M    Kom'fl,..- .....-„.,,.. dd, 

T.Miki^ ,....„ _i  .,  ,d<i  , 

Miwr^  Jk  Wel«U..... —.*.„,.....  do. 

JO.  Rf*4ge...,. ,.„„.,.. do. 

Frtidoriek  Hjirtw**^., ..,.,..    SKme.. 

Julm  r  Oliver...... ....do. 


Tm-wli«t 


T*t*l. 


misiiLii 


LiAljilitleB 
liELdur 


Tftiil. 


151,134.31 
18.684^2 
IW,  247,56 

l«  8Z5.flB 

4,7S0,22 
iJ14,^ 
6.020.35 

3. 687. 17 

3LSao.ocf 

7»MI».01 
a3,073.ei 


470.132.48 


«3M3e.S2 


166. 125. 04 
27.»fl7.IS 
46.  lUt3,  00 
II.  i^.  00 
49,47L00 
2S,Bfi3.50 
03,000.00 
7.  200  00 


4:MK9».^ 


|&].l34.:tl 

mrjL  14 

so.  217.  so 
50.fl2a,O4 

12. 10&.  fi5 

93.  as*).  67 
4.  75«h  22 
6.114.33 

SO,  SM2.  21 
1,  50U.  m 
a.  0417.  r 
5.30J.25 
2L,3fJO.0O 
15.000.00 
7,44».0l 

8a.(l7S,«l 
172.775.00 
37,  3117.  IS 
4fl,S06.00 

te.iid3,oo 

4^471.00 

53,900.00 
7,200.00 


&OK003.M 


DUburtemmU  madtf  nihertmm  than  nnder  contmct. 


For  whftt  *ij>cii4fld. 

luia  fteal«d  pru- 
po«alft. 

In  iiuea  mar. 

LiftbUltiei, 

Total. 

If  at  eriA]  and  Btippti«s. , , , , . 

ftBTviefen ,...,,,.,, 

f34,S«7.14 

11»,4.56.14 

$«0.0S8.iB 
»,5ft4.47 

20],ag3.«S 
15.99e.0» 
7,365.117 

IS,  000 
2,000 

10.000 

1,000 

700 

♦00.250  60 
31. OSS.  61 
211.303.  S5 

TiKtls,  appliaaca*,  fttHl«atfit... 

3.  341. 10 

S0.^0.2i 
B.  155. 20 

TotJLl 

47.  555.  07 

:m,s(ej.e4 

It.  700 

30i,nfl.;si 

IHMhurttmeniw  made  under  apprapriniiQtt  /or  itnproHag  hurbor  at  MempkiVf  Tenn.tfrQM 

Jwnfl  /t  IS94,  to  Jum  SO,  1S95, 


ConlraAtto  miide  witb^ 

For  what  nuide. 

Diaburtn- 

tsmit«  under 

ccmtrouto. 

W.CFfftieFkk-.. ...... -„..., 

Hunter  ^  Vrtv. ^ ....__..        ^                                    ^            . 

WireRtranct., - 

Bmata  tmd  iioka...... 

IL  337.01 

5,i03.44 

Total., ,-„,.— ..,.,... 

7^:^1.35 

Di»tiUFt§mmta  madeoHurwUn  tMn  under  eoniraefB^ 


for  whal  expendwl. 

By  public 
BiMilofI  pro 

In  open 
mnrkcil. 

TotaL 

Mfi't^^TiAl'* anil  Boppltefl., .......... ,. .-.......--._.-*..., 

|14,M2L16 

L50 
20.15 

^001.22 
201.84 

12,942.^8 
i7(V  m 
283.74 

tl7,0ra.39 

Rlliia]«tfifn4<9    .,.,--  '^-       .  r  .  .  m  r  . ,  r  ,  ,    ,  ,   .  -M  .  T  T^^  r  1 

1.290.44 

tSdrvicun     ....^...^_....  .^. ....«,,  p.. -«...., (V. -,..-. -...,-....... 

12.043.88 

Twilii,  ii|*ptiiiiicea,  and  outfit. ... ............................ 

MJBoeUaii  eons,,.,  ^., .,„.,..... ..,......, 

20fi.O4 
282,74 

XotnJ 

10,011.41 

15.755.07 

ai.706.4S 
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Disbursements  made  under  appropriation /<»'  improving  harbor  at  New  Madrid,  Mo.yfron 
June  If  1894  f  to  June  SO,  1895. 


Contracts  made  with— 

DiAbune- 
For  what  made.         ments  ander 
ooDtract. 

W.C.  Frederick 

Wire  strand !            $999LM 

1 

Dishursemente  made  otherwise  than  under  contract. 


For  what  expended. 


iCatetial  and  supplien , 

Subviiitnace 

Berv  i  w^ 

Tools, lip plianoes. and  outfit.. 
Mlnc4!llau«oas 


Total. 


By  public 
notice  and 

sealed 
proposals. 


$6,660.70 
29.08 


6, 754. 28 


In  open 
market. 


$5,810.50 

121-31 

6,251.66 

1>.05 

50.06 


12, 246. 18 


Total. 


$12,480.20 

150.39 

6,251.36 

67.56 

50.66 


19,a)0.4< 


Dishureements  made  under  appropriation  for  improring  St.  Francis  River,  Ark.,  from  June 

1,  1894,  to  June  30,  1895.     - 


Contracts  made  with— 

For  what  made. 

DisbttTw 

menu  noder 

eontnctfl. 

Hobctrt  Johnson 

Levee  work 

$56,112.13 

T  H  Jlice  .     .... 

...    do 

13,^45.82 

Tfltftl 

60, 957.  K 

JHshursements  made  oihericise  than  under  contract. 


For  what  expended. 


Sabalflt^iice 

Servici'8. 

ToaU,  atpplianoes,  and  outfit. . 
MiAcsllaoeous 


Total. 


By  public 

notice 
and  sealed 
proposals. 


$19.05 
3.25 


In  open 
market. 


$544.19 

4,260.30 

22.75 

182.61 


5,018.85  , 


Total 


$514. 19 

4.2©.  30 

4170 

185.86 


5,042.05 


Appendix  6. 


RSPOHT  OF  CAPT.   C.  M'D.  TOWNSEND,    CORPS  OF   RNGINEKRS,  UPON   OPRRAT10N8  IN 

the  third  district. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  Map  S5, 1S95. 

Cdlonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
third  iljatrict,  improving  Mississippi  River,  for  the  year  ending  May  25,  1895: 

Tbis  district  extends  from  the  mouth  of  White  River  to  Warrenton,  Miss.,  a  dis- 
tance of  220  miles.  In  its  improvement  banks  have  been  protected  from  caving  at 
Lake  IJolivar  Front,  Ashbrook  Neck.  Greenville,  Lake  Providence  Reach,  and  Delta 
l*ointj  chute*  have  been  closed,  and  the  low-water  width  restricted  by  permeable 
dikca  at  various  localities  through  Lake  Providence  Reach,  and  levees  nave  beea 
couKtracted  and  enlarged  in  the  Lower  Yazoo,  Upper  Tensas,  and  Middle  Tensas  le^ee 
districtfl. 

The  operations  of  the  last  season  have  consisted  in  the  extension  of  the  revetments 
at  Ashbrook  Neck  and  Greenville,  the  protection  of  4,800  feet  of  bank  above  Lake 
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Providence,  repairs  to  the  old  revetments  at  Ashbrook  Neck,  Greenville,  and  Louis- 
iana Bend,  and  in  the  construction  and  enlargement  of  levees. 

LAKE  BOLIVAR  FRONT   (417  MILES   BELOW  CAIRO). 

The  object  of  this  improvement  has  been  to  stop^  caving  of  the  bank  which  was 
threatening  the  destruction  of  a  large  levee  across  the  end  of  Lake  Bolivar. 

In  1888-^  4,250  feet  of  bank  was  protected  by  a  revetment  of  brush  and  stone 
deecribed  in  the  Report  of  the  Chief  of  Kngiueers  for  1889,  page  2704.  Dnriug  the 
fall  of  1893  this  revetment  was  repaired  by  constructing  a  subaqueous  mat  685  feet 
in  length  along  a  portion  of  the  work  where  the  river  was  showing  a  tendency  to 
nudermine  it,  and  the  brush  in  the  upper  bank  revetment  was  replaced  by  a  riprap 
of  10  inches  of  stone  wherever  it  showed  a  tendency  to  decay. 

During  the  past  season  this  revetment  has  remained  in  good  condition  and  no 
repairs  have  been  required.  For  several  years  the  point  of  attack  of  river  currents 
during  floods  has  been  gradually  moving  down  the  river  in  this  bend,  so  that  this 
work  will  hereafter  require  little  attention  except  at  its  lower  end,  where  a  ten- 
dency to  cut  behind  the  paving  is  still  to  be  observed. 

ASHBROOK   NECK   (446  MILKS  BELOW  CAIRO). 

Ash  brook  Neck  is  the  upper  of  four  "  necks  "  or  "points"  of  land  inclosed  in  the 
tortuons  course  of  the  Mississippi  River  in  the  vicinity  of  Greenville.  The  object 
of  the  improvement  at  this  locality  is  to  prevent  the  river  from  cutting  through  this 
neck  (which  has  attained  a  width  of  but  2,300  feet)  aud  leaving  its  present  channel, 
with  a  disturbance  of  the  regimen  of  the  river  both  above  and  below  it. 

The  work  of  revetting  thin  neck  was  begun  during  the  season  1890-91  and  continued 
during  the  next  two  seasons,  8,900  feet  of  bank  being  protected.  A  description  of 
the  -work  done  will  be  found  in  the  reports  of  the  Chief  of  Eugineers  for  the  corre- 
sponding years. 

The  narrow  portion  of  the  neck  has  been  held,  but  caving  has  continued  in  the 
bend  both  above  and  below  the  work. 

During  the  past  season  advantage  was  taken  of  the  low  stage  of  the  river  to 
extend  the  riprap  of  the  upper  bank  to  extreme  low  water;  2,631  cubic  yards  of  stone 
was  expended  for  the  purpose,  at  a  cOst  of  $5,277.34.  A  pocket  mat  200  by  200  feet 
was  sunk  in  the  eddy  formed  by  the  caving  at  the  lower  end  of  the  work.  At  its 
upper  end  the  revetment  was  extended  1,275  feet  to  prevent  further  destruction  of 
the  work  by  caving  in  that  locality. 

The  character  of  the  revetment  dififers  from  that  heretofore  employed  at  this  place 
in  having  an  extra  layer  of  brush  over  the  inner  100  feet  of  mat;  the  width  of  the 
mats  was  280  feet;  the  average  cost  per  linear  foot,  $30.25. 

The  average  amounts  of  material  expended  per  linear  foot  were : 

Brusli cords..     4. 11 

Poles do 79 

Stone cubic  yards. .    6.  76 

Cable pounds . .  15. 03 

Wire do....  28.35 

The  work  was  materially  delayed  and  its  cost  increased  l)y  inclement  weather  and 
running  ice  in  the  river,  which  prevented  a  prompt  delivery  of  material. 

A  full  description  of  the  season's  operations  will  be  found  in  the  appended  report 
of  Mr.  L.  L.  Giikey,  superintendent  of  construction,  which  accompanies  the  report 
of  Assistant  Engineer  Arthur  Hider,  who  was  in  local  charge  of  the  work. 

GREENVILLE   HARBOR   (478  MILES  BELOW   CAIRO). 

The  object  of  the  improvement  at  Greenville  has  been  to  prevent  the  caving  of  the 
bank  at  this  locality,  which  was  rapidly  destroying  the  city.  In  1887, 1888,  and  1889 
Greenville  front  was  protected  by  a  system  of  spur  dikes.  The  caviug  has  ceased  in 
front  of  the  town,  but  has  continued  in  the  bend  above  it.  During  the  flood  of  1890 
this  caving  flanked  the  upper  dikes  and  threatened  the  destruction  of  the  remainder. 
In  1891  the  work  of  revetting  the  bend  above  the  town  was  commenced  and  con- 
tinued dnring  the  season  of  1892-93, 11,050  feet  of  revetment  being  constructed  dur- 
ing the  two  years.  The  revetting  of  the  bank  has  been  accompanied  by  a  Isorge 
increase  in  thalweg  depths  through  this  bend  in  the  vicinity  of  the  upper  of  the 
remaining  city  spur  dikes  exceeding  40  feet.  Dnring  the  high  water  of  1894  this 
spur,  which  had  been  damaged  during  the  flood  of  1890,  was  undermined  and 
carried  away,  leaving  the  lower  end  of  the  revetmeut  exposed  to  attack.  Befbre  the 
river  fell  there  had  been  a  settlement  of  the  subaqueous  mat  to  iStation  56,  1,000 


3806   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

feet  above  the  dike,  extending  oyer  its  entire  width,  which  had  been  sufficient  to 
canine  ac^veral  breaks  in  the  apper  bank  revetment. 

lu  thd  river  aud  harbor  appropriation  bill  approved  Angnst  18,  1894,  $80,000  wai 
appropriated  for  continuing  this  improvement.  There  was  also  available  for  the 
work  stane  and  other  material  which  had  been  purchased  from  previous  appropria- 
tions and  allotments,  at  an  estimated  cost  of  $12,500.  These  amounts  were  expended 
in  repairs  to  old  work,  in  extending  the  revetment  at  its  lower  end  to  a  poiot  of  no 
cavtDg,  and  at  its  upper  end  as  far  as  the  remaining  funds  available  for  this  work 
would  ndmit.  Advantage  was  taken  of  the  extreme  Tow  stage  of  the  river  to  extend 
the  tipiier  bank  riprap  of  stone,  from  a  height  of  about  3  feet  above  the  zero  of 
€reeDviile  gauge  to  extreme  low  water  at  all  places  on  the  old  work  where  the  mats 
were  exposed. 

Wherever  rain  wash  had  gullied  the  upper  bank  the  riprap  was  relaid  aodaddi- 
tioual  spawls  added;  4,920  cubic  yards  of  stone  was  expended  for  the  above  parpoees, 
of  which  l,3h0  cubic  yards  was  obtained  by  stripping  the  stone  from  the  vicinity  of 
the  banks  above  the  upper  spur  dike.  The  estimated  cost  of  the  repairs  was 
$6,019.67. 

From  Station  54+92  to  within  300  feet  of  the  upper  spur  a  mat  200  feet  wide  was 
sunk  over  the  mats  which  had  settled  during  the  previous  high  water;  the  upper 
bank  was  stripped  of  stone,  regraded,  and  repaved.  This  work  was  extendi  to 
Italian  76,  a  distance  of  1,308  feet,  with  subaqueous  mats  280  feet  wide.  The 
len^alia  of  mats  were  so  adjusted  that  when  sunk  they  would  abut  against  the  inter- 
mediate spur  dike.  At  the  upper  end  of  the  bend  the  revetment  was  extended  1,020 
feet. 

The  aubaqueous  mats  differed  from  those  heretofore  employed  at  this  locality  by 
cM»iitaiuing  an  additional  amount  of  brush.  At  the  lower  end  of  the  revetment  an 
addillonaf  layer  of  brush  was  laid  over  the  inner  100  feet.  In  the  mats  sunk  at  the 
upper  end  of  the  work  the  layer  of  brush  extended  the  entire  width  of  the  mat,  the 
brush  being  held  in  place  by  a  grillage  of  poles,  making  a  mat  about  2  feet  in 
thicku^ss. 

The  average  amounts  of  material  used  per  linear  foot  of  bank  revetment  at 
Greenville  this  season  have  been  as  follows : 

Bnifth oords..    3.96 

Poles do © 

Stone cubic  yards..    6.66 

Cable. pounds..  16.00 

Wire do....  30.63 

The  average  cost  per  linear  foot  has  been  $28.02.  The  details  of  constrnction  will 
be  found  in  the  appended  report  of  Mr.  L.  L.  Gilkey,  superintendent  of  construction. 


LAKE  PROVIDENCE  REACH. 

Thi^  reach  extends  f^om  Carolina  Landing,  517  miles  below  Cairo,  to  Island  95,  a 
distance  of  35  miles.  Before  its  improvement  was  undertaken  depths  of  but  A\  feet 
at  low  water  had  been  reported  on  some  of  the  crossings  (Report  of  Mississippi  River 
CoT]  irniftBion,  1883,  p.  408).  Low- water  widths  were  excessive,  the  channel  obstructed 
by  (shifting  sand  bars  of  great  extent,  aud  a  considerable  amount  of  water  was 
divf^rted  from  the  main  channel  by  a  number  of  chutes. 

Thfj  original  project  for  its  improvement  comprised  the  closure  of  all  chutes  and 
coTi billing  the  water  to  a  single  channel,  a  general  contraction  of  the  width  of  river 
diLtLH^  low  water,  and  the  revetment  of  caving  banks  opposite  and  above  works  of 
CO  lit  ruction. 

To  close  chutes  and  diminish  the  low- water  width  of  the  river  permeable  dikes 
were  constructed  at  Dun cansby  Crossing,  Cottonwood,  Meyersville,  Elton,  Bales- 
Lead,  and  Stack  Island,  and  have  been  fully  described  in  early  reports  of  theConi- 
miHHiuu.    The  amounts  constructed  are  shown  in  a  table  appended. 

Their  first  effect  was  very  beneficial ;  a  deposit  of  from  6  to  18  feet  was  formed 
behind  them  the  first  season,  chutes  were  closed,  and  the  river  at  low  water  eon- 
trai;tt.'d  and  confined  to  a  single  channel.  During  the  years  1884  and  1885  the  least 
depth  on  crossings  was  11  feet  and  the  average  width  of  the  river  through  the  reach 
at  icjw  water  was  about  2,.500  feet. 

The  early  efibrts  to  revet  caving  banks  were  unsuccessful.  The  width  ^ven  to  the 
»ubai|ueou6  mats  did  not  exceed  150  feet,  and  it  is  considered  donbtfnl  if  they  con- 
tained sufficient  brush  to  resist  erosion  though  them.  They  were  rapidly  undermined 
aud  'lestroyed,  leaving  the  contraction  works  exposed  to  attack.  On  account  of  lack 
of  fiiuds  for  several  years  and  by  reason  of  the  proviso  of  river  and  harbor  bill  of 
AtiiiU.st5,  1886,  which  prohibited  the  coiihtructiou  of  revetment  work,  attempts  to 
protect  the  banks  from  caving  were  not  resumed  until  1889.  During  the  intervening 
period  a  rapid  increase  in  the  rate  of  caving  in  this  reach  is  observable,  due  probably 
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U  the  work  a  of  controctioa  titid  ICTde  ecmBtruetioa  which  h&d  be«Q  undertake  a  by 
the  ComtubBioE. 

Dikes  oij  the  roiicavo  si  do  of  b^uda  were  flanked  and  carried  amra-y*  WUere  they 
wore  coast  rue  ted  in  thu  <?ouvex  aide,  by  tbo  saving  of  tho  appodte  bank,  the  low- 
water  c  ban  ncl  wufl  rapidly  renicivetl  from  tbt^irspbert* of  itiiluenite.  lu  lH8Hthe  aver- 
age width  of  tbenreriit  eittreme  hiw  wuter  Jiad  iticrea^od  toaUoiit3,3fiOfi*et,  and  tho 
leut  ehanoel  d^ptb  on  hiiTH  at  nets  1891  baj*  rangc*d  from  (1  to  7  feot. 

Whil«  thBC!baTijT(^  in  river t-liannel  liavebei^Ti  preatt  tbe  abuormal  conditiotia  which 
0xi&tcd  prior  to  tbe  cotiHtructjoii  of  the  works  of  tontni'Ctioii  have  not  reappeared; 
the  nver  tend e  to  flow  in  a  siiiglo  i!baiinel  daring  iow  waiter,  even  where  tbe  works 
eoustrntted  to  confine  it  to  tbat  tdmnnid  bavt^  been  destroyed.  li  re&tilta  that,  though 
hiii9  form  whi^'h  art?  oWntctiou*  to  uttviga-tion,  the  ri?'er  eurrente  more  rapidly  cat 
a  channel  throngb  thi^ui  than  formerly. 

UpeD  the  resii  nipt  ion  of  rcvetmi'nt  Work  iu  1889  it  was  jiroposed  to  protect  from 
cavmg  the  banke  of  Lxmitiiana  lietid  (520  mi  lea  below  Cairo  i.  The  abject  of  tbJs 
imprnvr-n^ent  wa»tii  ffiveHun-ater  pr^rniiinency  in  direction  to  river  currentH  througb- 
out  the  re;icb.  Work  wai!*r!iiti.iniit'd  dnritig  tbe  seaftonB  lS91'l*2aad  181*2-113,  tbe  total 
lun^^lh  of  hank  piotee Tt^d  \mhi^  IK^'-^y  I'eet.  Tbe  further  proteuttoa  of  this  bend  was 
then  sfisptMnkd  io  await  the  resa1tn  of  theConiniiis^iiion^e  experimentewilh  dredging. 
Work  diirinjr  tbf^  pjust  m^awon  hiu*  been  eimiined  at  this  lociility  to  riprapping  the  brusn 
revelfflt'nt  at  extrenio  low  water  anil  re]»aira  to  breaks  which  had  occurred  in  tbe 
auiv4«r  hank  revet m mi t.  These  breaks  are  ciiased  by  a  lack  of  fitabiHty  in  the  roate- 
Tial  00  wbicb  the  stone  riprap  vefitn.  When  exposed  tn  water  it  is  soon  converted 
into  a  mud  which  will  not  retain  a  hlope  as  gentle  a»  I  on  G.  The  cost  of  the  repairs 
was  |2j34 4 .28,     ( See  re po rt  of  AwsiHtan  I  K n  rr i n«e r  H  i <1  er,  i n  local  c b arge  o f  tb e  w or k , ) 

Lake  Prorid^nv^  (i4B  milcM  hehw  Cairo). — During  tbe  past  season  tbe  work  of  revet- 
ting tbe  heud  above  Lake  Pnivideiice  has  b*^t  u  begun.  The  primary  object  of  this 
impTov^tnent  has  been  thif  protection  of  tbe  levee  actoaa  the  foot  of  the  lake,  whose 
dettriiction  is  being  threatened  by  a  rapidly  eaviD|f  bank.  This  caTing  would  also 
nltimately  have  destroyed  tbe  town  of  Lakp  Providence,  and  the  work  will  forma 
valnable  portion  of  any  projt^ct  which  may  hereafter  he  ailopt'ed  for  the  permanent 
improvement  of  Lake  Providence  Keaeh.  Fonr  thousand  seven  hundred  and  eighty 
IiDi^ar  feet  of  bank  was  revetted.  For  a  distanee  of  2f9B8  feet  the  forni  of  revetnient 
emjiioycd  %vas  similar  to  that  ii^ed  at  fireenville.  On  the  remaindt^r  of  tbe  work 
aathority  was  ohhiinetl  to  eooBtmct  fascine  mats  similar  to  those  described  hy  Capt, 
B.  W,  Roessler,  Corpfl  of  Engineitrs,  in  the  Kei*ort  of  tlie  Mit>>*it«sippi  Kiver  Cotnmis- 
■ton  for  ISSM,  and  u«ed  by  idm  in  revetting  banks  in  the  first  district.  The  woven 
m:iits  were  given  a  width  of  280  feet ;  the  faaciiie  mats,  3()0  feet.  The  average  amoimtd 
of  material  per  linear  foot  of  revetment  were  as  follows: 


Hsteriiil. 

mat. 

Wovan 

Briuli..... ,.., .,, 

.*.....-.....*..*, Card*-. 

4,SS 

.20 
7.30 
ai.7!S 
14. 3T 

3v3S 

SM 

FcjImi.  ....,.». __.- 

.„_ ^..do.... 

.40 

^t4fm           *    »      — ,<.*  *  .* 

enblo  VArdt 

7  30 

Call!* ,-,-.- 

....*«*.~ii  ......punndtt'-- 

^.47 

WMt^flff  w-ifn  4^1^11  rl  .  .     ....t 

Broaae  virti.^ *,.<,*. -...,..... 

....*,.,,poniidft.. 

3&.3S 

The  av*'rage  coet  per  linear  foot  was  $30.41*  A  detailed  description  of  the  work 
will  he  found  in  the  appended  report  of  Mr.  George  C.  Thomas^  Hoperintendent  of 
eoastruction^  accompanying  the  report  of  Assistant  Engineer  Arthur  Hider. 

DELTA  POIHT  AND  YICKSBURG  HAKBDa  (599  MILES  BELOW  CAISQ). 

The  holding  of  Delta  Point  has  been  an  easential  feature  of  all  projectfl  for  the 
improvement  of  Vickshurg  Harbor.  Its  further  recessionj  by  causing  the  river  cnr- 
rents  to  Impinge  on  tbe  opposite  bank  at  a  lower  locality ^  wonld  add  to  the  difficnl* 
tietf  of  maintaining  a  cbaunel  in  front  of  tbe  city  of  Vicksburg»  either  by  dredging 
or  by  the  diversion  af  the  Yasioo  River.  From  1878  to  1884  10,700  feet  of  revetment 
waa  constrnct^fd  in  this  l>end,  which » though  of  a  weaker  ebaracter  than  that  em- 
ployed at  other  plaetAHj  required  little  repairs  nntil  1893.  The  brufth,  however,  in 
the npiier  bank  revetmeni  had  graflnally  rotted^  and  there  ha*l  been  a  gftneral  deepen- 
iiig  of  thtj  river  at  tbe  upper  end  of  tbe  work^  which  threatened  nitinmtely  to 
nndermine  the  subaqueous  mats.  During  tbe  seaaon  of  1893-04,  wherever  the  upper 
hank  was  e^cposed  to  the  action  of  river  currenta,  the  brush  rev<*tnienfc  was  replaced 
by  a  riprap  of  1*1  inches  of  atfme  nnd  mats  300  feet  wide,  with  n  tidal  length  of 
1J20  fi-et,  were  Bunk  at  the  upper  end  of  the  work.  No  repaiis  have  been  required 
dnriiOg  I  he  pa>it  eeaaou. 

Tbe  bank  i-uotLnues,  boW(>ver,  tt>  slowly  cave  in  the  bend  above  the  work,  and  ita 
further  ei2tt€iisioii  will  ultimately  be  required  to  prevent  its  betng  tlanked* 
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The  project  for  the  improvement  of  Vicksburg  Harbor,  recommended  by  the  Mis- 
Mifiaippi  Hiver  Commission  and  approved  by  the  Secretary  of  War  in  1SS7,  consisted 
in  (Irecl^ing  a  basin  in  trout  of  the  city,  to  be  connected  with  the  river  at  Kleinatone 
by  tk  ciLiial.  This  basin  was  to  be  inclosed  on  its  north  and  west  sides  hv  an  earthea 
dimi  to  be  constracted  from  the  material  dredged,  so  as  to  limit  the  inflow  of  water 
during  tloods  and  thas  reduce  the  amount  of  deposit.  Work  on  this  project  was 
eon  till  lied  from  year  to  year  as  funds  were  available,  until  the  passage  of  the  river 
oml  hiirbor  act  approved  July  13,  1892.  By  this  act  the  project  for  the  diversion  of 
tlic^  Yjiziio  River  into  Centennial  Lake  was  adopted. 

j\,s  thU  project  was  incompatible  with  tlie  improvement  of  Vicksburg  Harbor  in 
ac(Miri1<ince  with  the  plans  of  the  Mississippi  River  Commission,  work  on  Vicksbnrg 
Htvrbur  was  suspendevd.  Its  further  improvement  has  been  transferred  to  the  officer 
in  chHTge  of  the  improvement  of  the  Yazoo  River. 

LEVEES,  LOWER  YAZOO   DISTRICT. 

This  district  is  situated  on  the  east  bank  of  the  Mississippi  River  and  extends 
from  the  Bolivar- Coahoma  Connty  line,  Mississippi,  365  miles  below  Cairo,  to  the 
mouth  of  the  Yazoo  River.  Levees  have  been  constructed  from  the  upper  end  of  the 
di«trk't  to  Eagle  Lake,  a  distance  by  river  of  215  miles.  The  length  of  the  levee  line 
IS  about  190  miles,  and  is  under  the  local  charge  of  the  Lower  Mississippi  Levee 
Board. 

Tbp  portion  of  the  Yazoo  Basin  below  Eagle  Lake  is  under  the  local  control  of  the 
VickwlHirg  Levee  Board,  but  in  this  portion  of  the  district  the  only  levee  constrac- 
tion  hits  been  a  few  disconnected  private  levees  for  the  protection  of  single  planta- 
tion h. 

In  the  upper  portion  of  the  Lower  Yazoo  district  the  land  behind  the  levees  is  ^n- 
erBllv  o]reu  and  under  cultivation,  while  the  abandoned  land  in  front  is  frequently 
cover^'d  with  a  forest  growth.  Toward  the  lower  end  of  the  district  wooded  land 
bei^oiiM^^  more  frequent.  The  future  extension  of  the  levee  line  to  the  Yazoo  River 
will  in  f^eneral  be  through  dense  forests. 

The  lovee  line  crosses  few  sloughs,  but  at  a  number  of  localities  is  near  caving 
batikjj.     The  rate  of  caving  in  this  portion  of  the  river  is  rapid. 

'Jlie  levees  are  generally  protected  from  wave  wash  by  forest  growth  except  where 
near  .  aving  banks.  They  extend  through  a  comparatively  populous  country ,  so  that 
tlu  In  ilities  for  their  care  and  maintenance  are  much  better  than  in  some  of  the 
ntlj*  r  districts. 

Tlu)  irrade  to  which  its  levees  have  been  constructed  by  the  General  Government 
biiM  )w  «[i  3  feet  above  the  highest  flood.  The  grade  adopted  by  local  authorities  in 
W90  aod  1891  was  1  foot  above  a  hypothetical  grade  which  was  computed  by  the 
locut  tJDgineer  in  charge  of  the  district  to  be  the  height  the  flood  of  1890  would  have 
attJiinurl  if  there  had  been  no  crevasses  in  the  third  district. 

lu  1K92  the  local  grade  was  changed  to  4  feet  above  the  flood  of  1891.  In  1893  the 
Government  grade  was  adopted  by  local  authorities  for  levees  above  Greenville. 

Tbe  <:rade  adopted  by  the  Government  has  in  general  been  higher  than  the  local 
grade  nhove  Greenville.  Between  Greenville  and  opposite  Lake  Providence  they 
art)  tit^ui-ly  equal;  below  Lake  Providence  the  local  grade  is  the  higher. 

TIiB  sisction  adopted  for  levees  by  local  authorities,  and  generally  conformed  to  in 
Govenunent  construction,  has  a  width  of  crown  of  8  feet,  slopes  1  on  3;  levees  over 
V2  fei't  in  hei«rht  are  baeked  by  a  banquette  20  feet  wide,  8  feet  below  crown  of 
Jev«fl,  with  a  rear  slope  of  1  on  5. 

In  localities  where  the  levee  is  exposed  to  wave  wash,  and  is  composed  of  sandy 
ituterial,  a  front  slope  of  1  on  4  has  been  employed;  if  the  material  is  buckshot,  the 
slope  ^4'TicraIly  given  is  1  on  3^.  Where  gentler  slopes  than  1  on  3  are  used,  the 
banquette  has  usually  been  omitted. 

BuiM^nottes  have  in  some  places  been  given  greater  widths  than  20  feet,  and  added 
to  h'viee^of  less  height  than  12  feet  where  the  soil  was  especially  treacherous.  A 
width  uf  berm  on  tbe  river  side  of  30  feet  is  prescribed;  on  the  land  side,  of  80  feet. 

In  the  construction  of  new  levees  it  is  customary  to  excavate  what  is  termeil  a 
muck  ditch,  3  feet  in  front  of  the  center  line  of  the  levee,  of  a  depth  of  4  feet,  width 
at  bfjttom  4  feet  and  at  top  6  feet.  In  enlarging  old  levees  the  muck  ditch  is  omitted 
nnlciss  trouble  has  been  experienced  from  sipage. 

Tbt^  most  marked  deviation  from  the  established  form  is  found  in  the  levee  across 
the  end  of  Lake  Bolivar.  This  levee  is  about  27  feet  in  height.  It  was  built  with  & 
width  of  crown  of  15  feet  and  slopes  of  1  on  5,  on  a  grillage  composed  of  two  layers 
of  bruHh  to  prevent  settlement.  During  tbe  flood  or  1883  the  sipage  under  it  was  so 
great  that  the  local  authorities  decided  to  further  enlarge  it.  Its  river  slope  is  now 
I  OH  7. 

Oil  January  1,  1894,  the  levees  of  this  siibdistrict  coiit.n.ic  1  18,895,814  cnbir  yanls 
of  iiiiiU*iia],  of  which  4,230,781  cubic  yards  had  been  put  in  plawe  by  the  (ieaewl 
Goverumeut. 
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During  the  past  season  the  allotment  of  $150,000  for  the  fiscal  year  ending  Jane  90, 
IS^,  for  the  Lower  Yazoo  district  and  avidlable  balances  from  preceding  allotments 
have  been  expendea  in  the  construction  of  new  levees  at  Australia  (L  367),  Buck 
Ridge  (L  415),  Warfield  (L  484),  Hayes  (L  553),  Ingomar  (L  567),  Chotard  to  Bruns- 
wick (L571),  and  in  the  enlargement  of  5^  miles  of  the  existing  line  from  Eataw  to 
Moands  Landing  (L  434). 

The  new  levees  were  constructed  to  replace  portions  of  the  levee  line  threatened 
with  destruction  by  caving  banks:  their  total  length  is  about  9.2  miles. 

The  Greneral  Government  has  put  inplace  during  the  year  1,326,255  cubic  yards. 
The  yardage  in  abandoned  levees  is  638,902.  A  tabalated  statement  of  the  various 
contracts  is  appended. 

Minor  repairs  were  also  made  to  the  levees  constructed  by  the  General  Government 
in  the  preceding  fiscal  year.  These  repairs  have  consisted  in  cutting  weeds,  redress- 
ing Blopes  where  badly  rain-washed,  and  resodding  portions  of  the  line  on  which 
the  sod  had  been  destroyed  fron^  various  causes.  The  cost  of  the  repair  work  was 
$1,944.95. 

From  January  1, 1894,  to  January  1, 1895,  the  Lower  Mississippi  Levee  Board  has 
erected  303,827  cubic  yards,  replacing  levees  threatened  with  destruction  by  caving 
banks. 

The  following  table  shows  the  yardage  necessary  to  enlarge  the  levees  of  this  dis- 
trict to  the  section  adopted  by  local  authorities  and  to  the  erade  adopted  by  the 
General  Government.  In  addition  thereto,  about  600,000  cubic  yards  of  material 
would  be  required  to  extend  the  levee  line  from  Eagle  Lake  to  the  mouth  of  the 
Yazoo  River. 

List  of  work  to  he  done  in  the  M%s9i$s%ppi  levee  district,  April  SO,  1895, 

New  levees:  Cubic  yard*. 

Waxhaw  (approximate) 450,000 

Buck  Ridge 650,000 

Hoop  atOflfutts 70,000 

Greenville  Levee 266, 800 

Warfields 61,750 

Arcadia 42,000 

Albemarle-Chotard 523,280 

Homochitto 250,000 

Total  new  levees ^ 2,313,830 

Enlargement,  above  Greenville : 

Banquette,  Stations  27-642 246,000 

Banquette,  Stations  808-1088 -- 169,000 

Banquette,  Stations  1272-1542 97,200 

Banquette,  Stations  3400-3881 325,240 

Enlargement,  Stations  1574-1845 189,000 

Enlargement,  Stations  1845-2148 800,300 

Enlargement,  Stations  2148-2672 461,000 

Enlargement,  CatfishPoint  Levee 144,000 

Enlargement,  Stations  3894-3970 58,900 

Enlargement,  Stations  3970-4270 207,000 

Enlargement,  Stations  4270-4550 201,600 

Enlargement,  Stations  4677-4910 27,000 

Enlargement^  Greenville  front 43, 200 

Total  above  Greenville 2,469,440 

Enlargement,  below  Greenville : 

Banquette,  Stations  780-940 84,000 

Banquette.  Stations  940-1387 121,650 

Enlargement,  Stations  3700-3808 43,200 

Enlargement,  Stations  3984-4073 91,100 

Enlargement,  Stations  4178-4379 94,470 

Enlargement,  Stations  4379-4716 134,800 

Banquette  to  Brunswick  Levee 72,000 

Total  enlargement  below  Greenville 641,220 

RECAPITUI^TION. 

New  levees 2,313,830 

Enlargement,  above  Greenville.... 2,469,440 

Enlargement,  below  Greenville 641, 220 

Grand  total , 5,424,490 

ENG  96 ^239 
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Tlio  length  of  the  levee  line,  which  is  not  np  to  standard  section,  is  61  miles,  but 
aM  levees  have  been  enlarged  to  a  height  at  least  2  feet  above  the  highest  flood. 
I  ant  iDdebted  for  the  above  information  to  Mr.  William  Starling,  chief  engineer 
Lower  Mississippi  levee  district. 

AHAistant  Engineer  J.  D.  Van  Meter  has  been  in  local  charge  of  the  work  done 
hj  the  Government  above  Greenville,  Assistant  Engineer  E.  O.  Tollinger  below 
Groenville. 

LRVEESy   UPPER  TENSAS   DISTRICT. 

Tins  district  extends  from  the  Arkansas  River  to  the  boundary  line  between  the 
Stati^})  of  Arkansas  and  Louisiana.  It  is  exposed  to  overflow  from  floods  occnrring 
in  either  the  Arkansas  or  Mississippi  rivers.  The  Arkansas  River  has  a  levee  system 
extending  from  the  vicinity  of  Pine  Blaff,  Ark.,  to  Red  Fork,  Ark.  The  levees  are 
small,  with  narrow  crowns,  steep  slopes,  and  a  grade  from  1  to  2  feet  above  recent 
HomU,  Protection  from  the  floods  or  the  Mississippi  River  is  afi'orded  by  a  line  of 
Iev4>t^>i  extending  from  Amos  Bayou,  about  17  miles  above  Arkansas  City,  along 
C^yjirtiss  Creek  to  the  Mississippi  River,  thence  to  the  Louisiana  State  line,  of  a 
h'D^th  on  January  1,  1894,  of  84.8  miles. 

This  district  is  less  tuickly  settled  than  the  Lower  Yazoo  district,  and  the  propor- 
tion of  levees  through  forest  growth  is  much  greater.  The  levee  line  is  in  general 
diMtnnt  from  caving  banks  and  is  rarely  exposed  to  wave- wash,  being  protected  by  the 
wouds  and  undergrowth  between  it  and  the  channel  of  the  river.  It  crosses  Domer- 
oiifl  ploughs  and  bayous  and  contains  a  number  of  the  largest  levees  along  the  river. 
Porth:ins  of  the  line  are  through  an  uninhabited  country,  difficult  of  access  in  time 
oi  flootls. 

The  grade  adopted  by  the  General  Government  is  3  feet  above  the  highest  flood 
The  htand^rd  section  has  a  width  of  crown  of  8  feet,  slopes  1  ou  3;  for  levees  over 
12  feet  in  height  a  banquette  has  been  generally  constructed  within  8  feet  of  the 
crown,  20  feet  wide,  with  top  slope  of  1  on  10,  back  slope  of  1  on  4. 

AoroHB  bayous  and  sloughs  the  grade  is  raised  1  foot,  a  width  of  10  fbet  is  given  to 
the  erown,  and  the  slopes  are  generally  1  on  4.  Where  a  slope  of  1  on  4  exists  on 
tlii!  land  side  the  banquet  has  been  omitted. 

i$4itiqiiettes  constructed  prior  to  1892  are  10  feet  below  crown,  top  slope  I  on  40, 
n^i^r  alope  1  on  3.  Banquettes  in  excess  of  standard  dimensions  and  on  levees  of  a  1«8 
bei^bt  than  12  feet  have  been  built  in  the  vicinity  of  crevasses  where  it  has  been 
tloLMtieil  advisable  to  remove  a  deposit  of  sand  to  obtain  a  firmer  foundation  for  the 
niain  part  of  the  levee.  In  snq^  ciises  the  banquette  is  given  such  dimensions  as  will 
euiitaiii  the  wast-e  material.  Along  Cypress  Creek,  where  the  soil  is  especially  adapted 
to  Luveu  construction,  banquettes  are  not  added  until  the  levee  attains  a  height  of  U 
feer. 

Thfi  muck  ditch  has  been  omitted  in  new  levees  through  fields  which  have  been 
)on^  under  cultivation;  through  woods  a  muck  ditch  has  been  dug  of  dimensions 
Hiniikr  to  that  constructed  in  the  Lower  Yazoo  district.  A  muck  ditch  of  larger 
dLiuen^ions  bus  been  cut  through  old  levees  where  they  have  been  enlarged.  Bermee 
of  'SO  ft^et  are  left  on  the  river  side  and  of  80  feet  on  the  land  side. 

Thn  most  marked  exception  to  standard  section  is  the  levee  across  Boggy  Bayon, 
wliicli  has  a  height  of  32  feet,  a  width  of  crown  of  20  feet,  slopes  of  1  on  5.  Levees 
constructed  by  the  General  Government  on  the  Arkansas  River,  when  less  than  8  feet 
in  1 1  eight,  have  a  width  of  crown  of  6  feet. 

Levees  constructed  in  this  district  by  the  Tensas  Levee  Board  of  Louisiana  have 
hesu  built  to  Government  standard,  except  6  miles  of  levees  built  this  season  along 
Anius  [iayon,  where  a  section  with  width  of  crown  of  6  feet,  slopes  1  on  2  on  river 
side,  wi  bh  grside  3  feet  above  the  flood  of  1892,  has  been  adopted.  (These  levees rarelj 
exi'ei'd  6  feet  in  height. )  In  the  work  done  by  other  local  boards  the  form  of  section 
and  ^rnde  have  been  very  variable. 

Tlie  allotment  for  this  district  for  the  fiscal  year  ending  June  30, 1895,  was|300,000. 
This  Hum  has  been  expended  in  extending  the  levee  ou  Arkansas  River  from  Red  Fork 
El  r1  iHit:mce  of  about  4  miles,  constructing  new  levees  f^om  Boggv  Bayou  to  Gaines 
L-iiuling  (R.  445-450),  at  Panther  Forest  (R.  451-465),  Vaucluse  '(R.  487),  Snnyside 
(H.  i'.n  ],  Mathews  Bend  (R.  507),  Grand  Lake  to  Sterling  (R.  511),  Sterling  to  Loa- 
itskuia  line  (R.  516),  and  enlarging  levees  at  Lucca  (R.  427)  and  Grand  Lake  (R. 508^). 
'Ibi'  lin'ees  enlarged  had  been  originally  constructed  by  the  United  States.  The  new 
levcmN  ate  to  replace  levees  bnilt  by  local  authorities. 

An  examination  of  the  old  State  levees  indicates  that  their  original  constmction 
wa^  defective;  sufficient  care  was  not  exercised  in  removing  stumps,  logs,  and  other 
foreign  matter.  The  earth  used  for  their  construction  was  obtained  from  barrow 
pits  close  to  their  base«  which  have  become  the  habitat  for  crawfish  and  other  ani- 
mal 1»  which  have  burrowed  under  them  sufficiently  to  endanger  the  stability  of  their 
fuuudation. 
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The  allotmentB  for  this  district  have  been  expended  for  the  past  foor  years  as  far 
as  praotieable  in  replacing  these  an  tebellnm  leyees,  and  by  the  close  of  the  next  Aseal 
year  they  will  be  eliminated  from  the  levee  line. 

The  levee  at  Red  Fork  replaces  a  portion  of  the  line  along  Arkansas  River,  which 
had  been  abandoned  by  local  authorities,  and  has  been  constructed  to  diminish  the 
flow  of  water  which  dnring  recent  floods  has  passed  through  the  gap  between  the 
levee  systems  of  the  Arkansas  and  Mississippi  rivers,  inundating  the  country  by 
flanking  the  levee  line  along  the  Mississippi  River  at  Amos  Bayou.  A  further  exten- 
sion of  the  Red  Fork  Levee  to  the  foot  of  Lake  Jeflerson  (a  distance  from  Red  Fork 
of  about  12  miles),  is  proposed  from  the  allotment  for  the  iiscal  year  ending  June 
30,1896. 

The  Tensas  Levee  Board  dnrins  the  past  season  has  also  extended  the  Mississippi 
levee  line  along  Amos  Bayoo,  a  distance  of  about  6  miles  to  Costello  Gin,  erecting 
144,440  cubic  yards.  These  combined  operations  of  the  United  States  and  local 
authorities  will  materially  reduce  the  flow  through  this  gap  dnring  floods.  How 
much  farther  it  may  be  necessary  to  extend  these  levees  to  exclnde  all  river  water 
can  not  be  decided  until  the  influence  of  existing  levee  construction  on  flood  heights 
has  been  more  definitely  determined. 

The  total  yardage  in  contracts  for  the  fiscal  year  ending  June  30,  1895,  is  about 
2,300,000  cubic  yards.  There  had  been  put  in  place  on  May  1,  1895,  2,174,629  onbio 
jmrds.    A  tabulated  statement  of  the  various  contracts  is  appended. 

A  careful  survey  has  been  made  of  the  levee  line  from  Amos  Bayou  to  the  Lovisiana 
line.  Upon  the  completion  of  the  work  under  contract  its  contents  will  be  9,340,917 
cnbic  vards.  The  line  from  Red  Fork  to  the  foot  of  Jefl'erson  Lake  will  contain  about 
830,000  cnbic  yards.  The  yardage  in  the  line  from  Pine  Bluff  to  Red  Fork  is  unknown 
to  this  office. 

With  the  allotment  of  $294,000  for  the  fiscal  year  ending  June  30, 1896,  for  this  dis- 
trict, all  levees  south  of  Cypress  Creek  will  be  brought  to  a  height  at  least  3  feet 
above  the  highest  flood. 

The  construction  of  levees  at  Red  Fork,  Ark.,  has  been  under  the  local  charge  of 
Assistant  Engineer  J.  .1.  Uoopes;  of  the  portion  of  the  line  from  Amos  Ba^u  to  Luna 
antler  Asnistant  Engineer  H.  St.  L.  Copp^e,  and  from  Luua  to  the  Louisiana  State 
line  under  Assistant  Engineer  E.  C.  Tollinger. 


LBVEE8,  MIDDLK  TENSAS  DISTRICT. 

This  district  extends  from  the  Lonisiana  State  line  to  a  point  opposite  Warrenton, 
Miss.    A  levee  line  extends  along  its  entire  front  of  a  length  of  about  87  miles. 

The  country  has  the  same  general  characteristics  whicn  are  found  in  the  Lower 
Tazoo  district ;  its  levees  are  more  accessible  than  those  in  the  Upper  Tensas  dis- 
trict, and  there  are  greater  facilities  for  their  care  and  maintenance  dnring  floods. 
The  levee  line  was  originally  constructed  close  to  the  river,  and  at  numerous  locali- 
ties exposed  to  destruction  by  caving  banks.  The  greater  part  of  the  allotments  for 
this  district  in  recent  years  has  been  expended  in  establisLing  new  lines  at  a  more 
secure  location. 

With  the  completion  of  the  revetment  of  tlie  bend  above  Lake  Providence,  be^un 
this  last  season,  the  strenuous  eflbrts  to  preserve  the  continuity  of  the  levee  line, 
which  have  been  necessary  in  previous  years,  will  be  no  longer  required. 

The  necessity  of  constructing  so  many  new  levees  has  preveuted,  prior  to  this  sea- 
son, the  adoption  of  as  strong  a  section  in  levees  built  by  the  General  Government 
S8  has  been  employed  in  both  the  Lower  Yazoo  and  Upper  Tensas  districts.  The 
banquette  has  been  omitted,  but  wherever  excessive  seepage  has  been  observed,  local 
authorities  have  added  a  banquette  which  has  generally  had  a  width  of  crown  of  15 
feet,  10  feet  below  the  crest  of  the  levee,  with  a  land  slope  of  1  on  3.  The  levees 
recently  constructed  by  local  authorities  have  slopes  of  1  on  3;  some  old  State  leVees, 
however,  have  a  land  slope  of  1  on  2i.  Levees  enlarged  this  season  by  local  authori- 
ties have  been  raised  to  a  grade  4  feet  above  the  highest  flood. 

The  muck  ditch,  when  employed  in  this  district,  has  generally  a  width  at  top  of  4 
feet :  at  bottom,  of  2  feet ;  and  a  depth  of  3  feet.  The  levees  are  more  exposed  to  wave 
wasn  than  in  either  the  Upper  Tensas  or  Lower  Yazoo  districts.  Protection  from 
wave  wash,  except  by  sodding,  is  exceptional.  A  vertical  plank  revetment  detached 
from  the  levee  has,  however,  been  constructed  on  a  portion  of  the  line. 

The  yardage  contained  in  the  levees  in  this  district  at  the  close  of  the  last  fiscal 
year  was  about  8,300,000  cubic  yards.  The  amount  of  yardage  which  had  been 
erected  by  the  United  States  was  3,128,408  cubic  yards. 

The  allotment  for  this  subdistrict  for  the  fiscal  year  ending  June  30,  1895,  was 
$165,000.  Contracts  were  entered  into  for  the  construction  of  a  new  levee  at  Reids 
(R  606),  and  the  enlargement  of  levees  at  Opossum  Point  CR  528).  Lake  Providence 
(R  542),  Point  Lookout  (R  550),  and  Wilton  to  Salem  (R  560-^).  The  yardage 
contained  in  contracts  is  941,546  cnbic  yards,  of  which  about  726,000  cubic  yards 
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wa«  in  place  May  1,  1895,  The  new  levee  at  Reids  is  to  replace  a  levee  line  which  is 
being  destroyed  by  caving  banks.  A  tabulated  statement  of  the  contracts  is 
appended. 

Local  aatborities  daring  the  year  have  enlarged  levees  at  Bunches  Bend  (R  526), 
Wylys  (R  545),  Holly  Brook  (R  517),  Salem  (R  565),  Villa  Vista  (R  574),  Buckhora 
{U  578),  Millikeus  Bend  (R  581),  Nebraska  (R  592),  Willow  Slough  (R  593),  Youngs 
Point  to  Delta  (R  593-597),  and  Towne  (R  599). 

The  cubic  yards  in  these  enlargements  are  501,657.  Upon  the  completion  of  levees 
n n 4] er  contract,  the  levee  line  will  contain,  as  determined  by  a  recent  snrvey,  9,357,861 
cubio  yards.  The  levee  abandoned  at  Reids  is  11,100  feet  long  ahd  contains  272,250 
cubic  yards. 

The  work  in  this  district  has  been  nnder  the  local  charge  of  Assistant  Engineer 
W.  S.  Brown. 

GENERAL  REMARKS. 


Lemes, — ^Prior  to  the  civil  war  a  levee  line  had  been  constructed  on  both  sides  of 
tbf)  ri^er  through  the  third  district.  An  examination  of  the  remains  of  old  levees 
shnwa  that,  while  in  certain  localities  where  the  levee  was  used  as  a  roadway  a 
wirlth  of  crown  exceeding  15  feet  was  employed,  the  more  prevalent  section  did  not 
have  a  width  of  crown  of  over  4  feet,  with  steep  slopes. 

1'be  crevasses  which  occurred  in  1858  and  1859  sufficiently  indicate  that  these 
dimensions  were  inadequate.  During  the  war  tbe  line  was  cut  in  numerous  places 
by  the  contending  forces,  and  badly  damaged  by  the  floods  of  1862  and  1865. 

A  fter  the  war  efforts  were  made  by  local  authorities  to  repair  their  levee  lines,  bat 
thf  Hood  of  1882  again  overwhelmed  the  district.  The  estimated  yardage  in  the 
various  subdistricts  in  1882  and  1895  was  as  follows: 


District. 


Lower  Yazoo 

17[»prr  TeDMis  (sooth  of  Cypress  Creek) 
Midillc  Tensas 


Length, 
1^. 


Contents, 


Miles.     Oubie  yards. 
190  5, 968, 726 

90.8       1.788,304 
87.4  I     3,181.000 


Content.^ 
.   1895. 


OubUyards. 
19,70i».000 
9.340.i»17 
9.357.S61 


In  PL  VI,  fig.  1,  is  shown  a  typical  section  of  a  levee  of  the  Upper  Tensas  dis- 
trict in  I882.  The  area  of  the  section  has  been  obtained  by  dividing  the  contents  of 
the  tevee  line  in  1882  by  the  length  that  then  existed,  measure<l  in  feet.  The  same 
dingram  shows  the  levee  enlarged  to  the  standard  section  of  1895.  The  broken  and 
dolled  line  of  the  diagram  gives  the  section  to  which  levees  were  enlarged  prior  to 
tlie  flood  of  1890.  On  the  same  plate  are  shown  cross-sections  of  the  levees  in  which 
cn^vasses  have  occurred  during  the  floods  of  1890, 1891, 1892,  and  1893,  together  with 
thv  Hection  to  which  the  lino  has  been  reconstructed.  The  cross-sections  of  some  of 
till'  larger  levees  across  bayous  are  also  given. 

'[he  cross-section  given  to  levees  dilTers  materially  from  that  usually  adopted  for 
embankments  confining  water  in  reservoirs  or  canals.  The  principal  cause  of  the 
variation  arises  from  the  impracticability  of  tinding  in  an  alluvial  valley  thefoun- 
dntioi)  impermeable  to  water,  which  is  the  first  requisite  in  locating  a  dam  for  a 
rcfit  rvoir.  Difficulty  is  also  found  in  obtaining  the  material  for  the  puddle  core 
prescribed  in  reservoir  construction,  and  its  utility  is  materially  diminished  when  it 
can  ho  flanked  by  water  passing  through  a  permeable  foundation  into  the  moss  of 
thii  embankment  behind  it. 

'1  lii^  section  which  1  have  termed  the  standard  section  has  resulted  from  practical 
experience  with  the  soils  of  the  Mississippi  basins.  A  slope  of  1  on  3  on  the  river 
Btdu,  when  sodded,  has  been  found  to  resist  the  action  of  river  currents  and  minor 
wase  action.  In  localities  fully  exposed  to  the  force  of  waves  through  long  reaches 
of  the  river,  it  is  necessary  to  reenforce  the  sod  with  some  form  of  revetment.  In 
the  incomplete  condition  in  which  the  levee  line  has  heretofore  been  in  this  district, 
it  ha^  been  customary  to  use  a  temporary  revetment  of  sand  bags,  brush,  or  boards, 
which  was  expected  to  be  efficient  only  during  the  flood  for  which  it  was  employed. 

A  width  of  crown  of  8  feet  is  convenient  for  repair  work  during  floods,  affording 
epiice  for  the  storage  of  materials.  With  a  width  of  crown  of  8  feet,  and  slopes 
stet^per  than  1  on  3  as  the  levee  increases  in  height,  surfaces  of  saturation  develop 
thrfiiigh  it,  on  which  there  is  a  tendency  for  the  dry  portion  of  the  section  to  slide. 

When  the  levee  attains  a  height  of  12  feet  in  sandy  soils,  trouble  is  experienced 
with  its  base,  or  foundation.  Where  the  soil  is  of  a  better  character,  a  greater 
h*^i^'ht  of  levee  for  a  given  width  of  base  is  allowable. 

To  give  increased  width  to  the  base,  a  banquette  is  added.  The  same  results  conld 
be  obtained  by  giving  a  gentler  slope  to  the  land  side  of  the  levee,  but  thyse  ban- 
quettes have  been  very  generally  added  to  levees  already  constructed  where  it  would 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3813 

have  been  necessary  to  destroy  the  old  slope.  The  bananette  also  can  readily  be 
adjusted  to  any  future  enlargement  which  may  be  required. 

The  muck  ditch  is  excavated  to  explore  the  foundation.  While  a  number  of  bor- 
ings could  be  made  which  would  detect  logs  and  other  extraneous  matter,  such 
borings  would  fail  to  detect  crawfish  holes  and  other  cavities  which  might  form  a 
channel  for  water  under  the  levee. 

The  reports  of  assistant  engineers  in  local  charge  of  levees  form  voluminous  docu- 
ments constantly  repeating  the  same  subject,  and  have,  therefore,  been  omitted. 
Tables  have  been  derived  from  them  and  are  appended,  which  will  show  the  details 
of  construction  of  the  levees  which  have  been  completed  during  th^  year. 

The  methods  employed  in  levee  construction  are  shown  in  the  following  extract 
from  the  report  of  Assistant  Engineer  H.  St.  L.  Copp^: 

BOGGY  BAYOU  TO  GAINES   LANDING  LEVBE. 

"  The  wheel  scrapers  used  were  No.  2  pattern  of  about  11  cubic  feet  capacity.  One 
BDatch  and  one  plow  team  were  used  to  about  four  or  five  scrapers  (varying  with  the 
haul  and  material).  The  plow  teams  broke  the  surface  on  which  the  levee  was  built, 
and  cut  up  the  soil  in  the  borrow  pits  to  enable  the  scrapers  to  scoop  it  up  with 
facility.  The  snatch  teams  assisted  the  scraper  teams  in  loaoing.  In  many  instances 
four  mules,  or  two  teams,  were  used  with  each  plow. 

"Mules  were  almost  exclusively  used,  but  few  horses  being  worked.  One  driver 
was  employed  to  each  scraper;  one  driver  aud  one  holder  to  each  plow  team;  one 
driver  and  one  loader  to  each  snatch  team ;  one  dumper  to  each  10  scrapers,  and  a 
foreman  to  about  the  same  number.  In  the  wheelbarrow  work  the  station  men  are 
practically  subcontractors  and  generally  move  considerably  more  material  in  a  ^iven 
time  than  hired  men.  The  levee  was  constructed  in  3-foHOt  layers  with  one-eighth 
ahrinkage  for  scrapers  and  one-fifth  shrinkage  for  barrow  work,  in  accordance  with 
the  specifications  issued  November  18, 1893. 

PANTHER  FOREST  SHORT  LINE. 

''The  river  bank  in  the  Dend  along  the  Panther  Forest  front  (see  map)  has  been 
caving  for  a  number  of  years,  threatening  the  ultimate  destruction  of  the  old  levee 
below  Station  1730.  In  1893  the  shore  line  had  approached  very  near  the  levee.  A 
survey  was  made,  with  the  view  of  locating  a  new  line  far  removed  from  any  possi- 
ble caving  for  many  years;  the  one  adopted  as  most  economical  aud  advantageous 
was  the  'short  line,'  which  crosses  the  peninsula,  as  shown  on  the  map,  from  Station 
1730,  joining  the  Bellview  Levee  at  Station  1826.  Its  construction  was  begun  about 
May  1,  1894,  and  completed  April  25,  1895. 

"The  first  two  sections  of  this  levee,  Stations  0  to  54,  are  in  heavy  timber,  and  a 
large  portion  of  the  way  on  very  low  ground,  the  foundation  being  in  an  old  lake 
bed,  composed  to  a  great  extent  of  hard  deposit  honeycombed  with  logs  and  roots. 
Borings  made  at  the  beginning  of  the  season  showed  a  top  strata  of  clay  and  buck- 
shot and  logs,  underlaid  by  sand  at  a  depth  ranging  from  11  to  19  feet.  The  first 
two  sections,  averaging  in  height  over  22  feet,  were  built  to  a  standard  section, 
8  feet  crown,  and  20  feet  banquette,  main  slopes  3  to  1,  banquette  crown  slope  10  to  1, 
and  back  slope  4  to  1,  the  upper  edge  of  banquette  being  8  feet  below  grade  of 
crown,  which  is  3  feet  above  high  water  of  1893.  Section  3  is  of  but  13  feet  average 
height,  located  in  the  open  field,  and  constructed  to  the  standard  section  without 
banquet  (crown  8  feet,  slopes  3  to  1,  3  feet  above  high  water  of  1893). 

'Mt  was  at  first  contemplated  excavating  the  material  from  the  base  of  the  levee 
to  a  depth  of  3  feet  through  the  lowest  portions  of  the  lake  and  placing  it  in  a 
banquette.  But  this  purpose  was  abandoned  and  the  bank  made  on  tne  natural  sur- 
face after  careful  grubbing  out  of  all  stumps  and  logs.  This  gnibbing  was  extremely 
heavy  and  practically  equivalent  to  removal  of  the  material  to  a  depth  of  3  feet. 
The  shrinkage  required  was  also  in  accordance  with  the  old  specifications  of  Novem- 
ber 18, 1893,  one-eighth  for  scraper  work  in  3  feet  layers,  and  one-fifth  for  wheelbar- 
row work  placed  loose,  the  contractor  being  required  to  form  steps  at  the  end  of 
each  unfinished  station  during  progress  of  work,  to  insure  better  bond  of  material. 

''Care  was  taken  in  tamping  the  material  about  the  center  and  banquette  stakes, 
and  every  precaution  exercised  in  the  entire  construction.  During  the  progress  of 
construction  the  levee  on  sections  1  and  2  sank,  the  grade  line  or  crown  going  down 
slowly  until  on  its  completion  it  had  reached  an  average  elevation  approximating 
the  net  grade.  This  sinking  was  determined  by  having  crow's-feet  attached  to  cen- 
ter and  banqnette  poles  (thus  causing  them  to  sink  with  the  ground)  and  running 
a  level  on  them  from  permanent  bench  marks. 

''The  shrinkage  due  to  the  settling  together  of  the  loose  particles  of  material  com- 
posing the  bank  was  slight,  the  greatest  subsidence  being  less  than  a  foot.  The 
sinking  was  caused  not  only  by  the  compression  of  the  natural  material  in  the  fonn- 
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datiou,  but  also  throneh  the  impossibility  to  thoroughly  tamp  the  material  in  the 
deep  atnmp  holes  so  that  it  would  withstand  the  pressure  of  the  superinGnmbent 
lever.  Also,  by  means  of  the  powder  explnde^l  in  grubbiug,  the  material  in  the  sab- 
Bfiii  liecame  very  heterogeneous,  being  coiupressed  at  some  pointe  and  looseDed  at 
others,  thus  forming  a  foundation  unreliable  until  more  thoroughly  solidilied  by 
the  weight  of  the  levee. 

''  The  procesa  employed  in  grubbing  was  to  take  out  all  lighter  roots,  trees,  etc., 
with  ax  and  mattock,  the  heavier  timber,  after  dig^ng  a  girdling  trench  to  expose 
TootM,  having  a  hole  bored  under  the  root  with  a  2-inch  auger  from  7  to  15  feet  loiig 
(the  depth  of  tiPd  hole  varying  with  the  size  of  the  stump),  in  which  a  small  charge 
of  dynamite  was  exploded,  thus  forming  a  chamber  in  which  was  placed  J ndson pow- 
der ikUiX  dynamite,  tne  charge  depending  on  the  size  of  tree.  In  a  few  iuslaace^ 
thr<'o  separate  holes  were  bored  under  one  stump,  but  it  was  impossible  to  get  the 
c  buries  to  explode  simultaneously.  The  following  is  the  size  of  charge  used,  dimen- 
sLciciH  of  stum]^,  and  yardage  of  stump  hole  on  a  few  of  the  larger  trees  taken  oat: 


SUtiODB. 

Diamet«r 
of  stump. 

Charge  of  explosive  powder. 

Stump 

Dyoamite. 

Jad«OD. 

Total. 

hote.'^ 

i2trtia, 

Feet. 
12 
8 
8 
6 
6 

Pound*. 
100 

75 

Pounde. 
220 
200 
200 
330 
337 

Pounds. 
820 

275 
330 
337 

Oub.ydi. 
Ml 

12t<M3 -. 

12  to  IS 

533 
3M 

2fl,.,, 

292 

29 

102 

"The  larger  d6bris  was  removed  by  ox  teams  to  the  land  side  of  the  levee,  all  the 
smnl  I  pieces  being  carried  away  by  hand.  The  material  in  stump  holes  in  this  levee 
aggregated  over  50,000  cubic  yards. 

'*  This  levee  was  constructed  in  a  manner  similar  to  that  employed  at  the  Boggy 
Bayou  to  Gaines  Landing  levee,  but  with  far  greater  difficulty,  «>wing  to  the  excee- 
flive  heights  at  many  points  and  the  bad  weather  accompanying  the  winter  season. 
The  muck  ditch  in  the  lake  bed  was  6  feet  wide  at  top,  4  feet  wide  at  bottom,  and 
6  feet  deep,  containing  111  cubic  yards  per  station.  At  other  points  the  ditch  wu 
5  fee  b  at  top,  3  feet  at  bottom,  and  4^  feet  deep,  containing  66f  cubic  yards  per  station. 
By  means  of  the  ditch  great  numbers  of  buried  logs  were  discovered  in  the  sabeoil 
and  removed.  The  ditch  was  carefully  filled  with  strong  material,  being  tamped 
with  horses.  The  poorer  top  material  from  borrow  pits  was  placed  in  the  banquette, 
the  tiody  of  the  levee  being  constructed  with  that  containing?  no  perishable  material. 

^^  An  examination  of  the  details  of  construction  shows  that  on  this  work  the  coq- 
ditioQs  as  explained  were  very  difterent  on  sections  1  and  2  from  those  existing  on 
seotiou  3.  Nearly  the  entire  work  of  the  latter  was  completed  during  the  summer 
adcIl  full,  when  the  weather  was  good;  the  levee  was  small,  with  no  banquette,  and 
in  the  open  field ;  the  material  light,  and  haul  short;  little  or  no  grubbing  was  nee- 
&<^jbry  and  no  muck  ditch  used  except  at  the  extreme  lower  end  through  a  light  skirt 
of  tv(Kids,  which  the  reverse  was  the  case  on  sections  1  and  2. 

''On  the  tirst  two  sections  approximately  30,000  pounds  of  dynamite  and  Judson 
powder  were  used,  or  about  15  tous  of  explosives.  The  average  num1>er  of  pounds 
per  tree  varied  on  each  station  with  the  difference  in  percentage  of  large  ana  small 
stuiitps,  from  7  to  107.  The  men  grubbing  moved  on  an  average  one-half  a  tree  per 
man  pftr  day. 

''  The  cubic  yards  of  material  moved  per  scraper  per  day  varied  from  15  to  64,  the 
funiior  amount  being  put  up  during  very  bad  wet  weather  in  the  spring  (of  1895), 
and  the  latter  in  the  fall  (1894)  when  the  weather  conditions  were  extremely  favor- 
nblcj.  The  work  of  the  section  men  was  comparatively  light,  owing  to  the  great 
dimensions  of  the  levee,  but  it  will  be  noticed  that  it  was  also  affected  by  the 
weatber  conditions.  White  station  men,  such  as  are  obtained  in  this  vicinity,  as  a 
rule  move  more  material  with  a  wheelbarrow  than  the  negro  resident.  With  mixed 
labor  the  table  gives  the  average  day's  work  from  10^  yards  in  bad  weather  to  16  in 
goorl,  while  that  performed  by  the  colored  man  was  but  9  yards.  On  section  3 
explosives  were  used  on  but  two  stations  (69  and  70),  50  pounds,  an  average  of  25 
pounds  per  tree.  The  men  grubbing  moved  an  average  of  three-fourths  of  s  tree 
per  (lay. 

'VDuring  good  weather  in  the  summer  and  fall  of  1894  the  yards  moved  pei*  scraper 
por  day  on  this  section  varied  from  43  to  77,  or  an  average  of  about  60  cubic  yaids, 
in  BiiUiXy  loam ;  haul,  150  feet.  The  last  few  stations  of  this  section  and  the  spur  and 
enlargement  were  put  up  with  a  reduced  force  in  very  bad  weather,  consequently 
the  y  ardage  per  scraper  per  day  was  reduced  more  than  one-half." 

lieretment  cansiruvHon. — In  the  appended  report  of  Assistant  Engineer  Arthur 
Hider  is  given  a  tabulated  statement  of  all  bank  protection  which  has  been  con- 
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Btmrtert  sincti  1887.  Tbe  nppnrent  dis^Tepaiiry  in  tbut  Btatetiitmt  bi^twenv  tbe  total 
Itttii^th  *>e  ijuite,  uiilI  the  leugtb  of  bank  Uue  protected  ariB6fl  t'rom  tbe  i>ecc*i»ity  Uy 
Jiip  tht*  luaU  an  us  to  insure  a  continuity  of  covered  ^luiVice,  aud  i'rom  tbe  iuct  that 
utoiuhI  pmiecnug  pomu  (i  him  mejiaured  on  ton  of  the  bank  vnmn  njateriully  from 
Uie  letigtb  iiloiig  tho  middle  pf  the  mat.  In  additron  to  tbe  10  nuks  of  re\xWuieijt 
eontAined  in  tbt*  tabic,  iht^re  oxtste  about  1  mile  of  revf tment  at  D*ilta  i*oiiit  eon- 
ilrncted  priur  to  tbn  organ i /at ion  of  the  Mieflissippi  Itivcr  i'oniiui&sion. 

Bftok  pr*>ti*c?tioii  coiistruited  prior  to  18*^7,  except  at  Delta  Foiiit,  wua  very  gener- 
a]|>  dcstroy<td  hy  tUn.  Jirat  dooil  to  which  it  w^**  f^xpoa^^d.  The  form  of  fonatmction 
eniplojetl  was  a  continuonB  Bnba(|ueoiii*  mat  of  a  widtb  not  exceeding  150  fe^tand  an 
npi^er  bank  protectiou  of  brusb  wei|;bteil  with  Btont'** 

In  I8j!i7  tbe  ex  peri  event  ^sm  mmJeof  ptotfcthi^tbe  front  of  C.iroenviJ]^'  with  a  aya- 
tern  of  spur  dike*.  Of  the  6,2lli  feet  of  bank  thus  protected  from  1887  to  l«H*J  l',5tK) 
feet  fomain.  Tbe  ranse  of  tbe  loss  of  t  bis  form  of  revetment  biLs  lieen  tlie  act  Urn  of 
hver  (^luteuti*  during  doicids  on  thei^iiJOHed  bttnk  above  and  b<^liiud  the  ^ikcB,  c-utting 
aboje,  into  wbich  tbe  dike  settleil,  and  leaving  tbe  next  one  bidow  it  cxpo&ed  to  a 
iiniilar  attack. 

Id  1S8J*  the  form  of  bank  protection  with  a  eontinnons  revetment  was  again 
adoplefl^  hot  tbe  mats  wore  giTen  much  j^reater  wultb  aud  tbiekness.  In  tbe  KtiKjrt 
of  the  Cbief  of  Engineers  for  im'S^  pag:e  3752,  the  amounts  of  oiaierial  per  linear 
fcKit  iD  tbe  different  revetments  conMtmeted  to  that  ilate  m  tbe  Tbird  diatrirt  were 
t»bubited.  The  inureast  d  fttrength  jtjiven  to  mat;*  noted  in  tbat  report  has  beeo  con- 
tnmed  in  the  work  of  tbe  past  treason,  Tbe  following  table  will  show  the  changes 
ivhich  have  taken  place  binee  1$S4: 

AmoMntu  of  material  in  ret^ttmmt  per  running  f&oL 


Point, 


Ashbrook 


[Lake  ProTi- 

Grwjciville,  |      dctaee 


18ig. 


flUtcinti  mat. 


Widtliof  n«i... ....„- , fflut. 

Bniuli  — *.-.*,,..•-,-.,.***,,_*_*»..,*«,... ....Murdj, 

Pult»...., , ..,Aq.., 

Htune. .,*,., .,.*,,.,..*,,...* ..*.  oublo  yiird«^ 

Wire.*..,..*—,--, ..^..-.,.,.-...,..,.,..poimdt. 

C4ble„.., ,,.,.,,..„,,*...„„....,*..,...  flw  .*. 

Irnfi  rmlii  ..,.,.,*.. . .do  .^. 


144 

.1 

.A 
l-T 


=50 
.SO 

5.  a 


8.W 

a.  74 

14.09 


300 
4.  SB 

7.30 
2R3e 
25.fi4 


The  uicreaar^  in  tbieknesa  wbieh  bai  been  given  tbe  anbaqunoUB  mat  to  prevent 
oiosion  tb rough  it  has  nece.'^Uated  a  change  in  the  method  of  mat  *'4mstruption. 
Thft  ohl  woven  nmt,  wbi^n  ao  oitra  iaycr  of  braah  i»  added,  b^eoioeH  too  stitf  to 
ftd^MBt  itself  to  irregularities  oo  tho  bottom  of  tbo  river.  At  localitiea  where  the 
mil  19  a  H^bt  band  (iotimlio^n  show  a  teodtvocy  of  the  old  woran  mat  to  settle,  indi- 
cating a  paK^:kge  of  thi'  baiuI  tbroogb  tbe  tunt,  Tbe  faNeine  mat  becomei  necataary  In 
sucb  eaws  to  insnti^  penoanency  to  the  bank.  The  only  objeetion  to  ita  employ maut 
at  all  looalitieil  has  bo^n  its  tneraaaed  eoat,  whieb  in  about  10  per  cent  greater  than 
that  of  tbe  woven  mat  umpbiyed  in  1802,  notwith.Htundiug  tbe  reditction  in  price  of 
mat4!ria]  which  hat»  oct'nrrt^d  dnring  the  intervaL 

.Sttuutlin^B  tak*  0  over  tb*^  varimJH  revetnientBilnring  tbe  past  seaHon  would  indbate 
tlwit  tbe  deepening  noteil  jn  preeedlntf  years  at  tbe  outer  edge  of  the  mat  had  v  rry 
general ty  diitiiuUbed.  This  may  be  due  to  the  fart  tbat  tha  Tiver  had  not  attained 
a  very  lui:h  Bt:ige  tinring  the  year.  Little  dama^^e  htw  been  done  to  any  of  the  work 
dtiriag  the  pii^t  HeaKoii  I'xcupt  at  I^onisiana  Bend,  where  tbe  same  tendency  of  the 
a]iper  bank  tn  t^lidf^^ie^  the  river  fall^  Ib  foood  that  ba«i  been  reported  during  the  las^t 
two  yeare*  The  prevention  of  this  8h>iighing  would  neceBsitate  the  eoustmction  of 
a  rclainiug  wall  &t  an  expend  greater  than  tbe  preBent  value  of  the  work  would 

If  the  revetment  ean  be  held  by  miuor  repairs  for  a  few  jear»  it  will  be  protected 
frotn  the  river  hy^  a  sand  bur  which  lb  rapidly  extending  down  the  river  along  this 
front. 

bank  revetment  lu  the  third  district  has  not  been  conatrneted  of  flnfficient  lengths 
iuoontinnoUB  reaebeB  to  ctetermine  ita  value  in  improving  the  low-water  navigation 
»if  the  river,  but  it  ha^  fu  lb  lied  the  special  objeets  fi*r  which  it  baa  been  couBtrui'UMl, 
nz:  At  Aiib brook  Neck,  to  prevent  a  cut-off;  at  Luke  Bolivar  ami  Lake  Providence, 
I*  ncotect  ftoiii  destruetion  birge  levees;  at  Greenville,  to  preserve  the  city.  At 
Delta  Point  it  haa  given  t%.  Iixed  direction  to  tbe  river  currents  and  prevented  tbe 
fiirtber  extensmn  of  tbe  bar  in  front  of  Vieksborg. 

Except  at  l>elta  Point,  the  banks  protecti^d  have  been  the  severest  test  on  revet- 
ment construction  that  conld  have  been  eeloetad  Id  tbe  district.    At  Aebbrook  Neck, 
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Greenville,  and  Lake  Providence  the  soil  was  a  very  fine  sand,  readily  distnrbed  by 
-water.  At  Louisiana  Beud  the  bank  was  largely  formed  of  the  nnstable  silty  deposit 
tliat  is  found  on  the  bottom  of  lakes  and  bayous.  At  Lake  Bolivar  the  bank  tends 
to  slide  out  m  large  masses  when  exposed  to  erosive  action. 

The  ease  with  which  the  banks  could  cave  had  prevented  the  river  from  acqnirinK 
its  normal  depth.  When  this  caving  was  artificially  restrained  the  river  incieased 
in  depth,  undermining  the  outer  edge  of  the  subaqueous  mats.  Mats  constructed 
since  1889  have  adjusted  themselves  to  these  changed  conditions.  Some  trouble  is 
experienced  in  keeping  the  upper  baak  revetment  of  stone  in  good  condition.  It 
has  ample  strength  to  protect  the  soil  from  river  currents,  but  during  low  water, 
when  the  riprap  is  exposed,  excessive  rain  storms  form  streams  flowing  over  the 
bank  which  tend  to  undermine  the  stone,  or  by  saturating  the  soil  produce  a  Isteral 
pressure  it  is  unable  to  resist. 

The  damage  from  these  causes  has  not  been  excessive,  and  its  correction  falls  under 
the  head  of  the  minor  repairs  which  are  required  on  all  structures. 

SURVEYS. 

Low-water  surveys  have  been  made  of  Greenville  Harbor  and  Lake  Providence 
Reach.  Comparative  soundings  have  been  taken  over  the  different  revetment  works, 
and  low-water  discharge  observations  taken  at  Wilsons  Point,  La.,  and  below  Green- 
ville, Miss.  The  levee  lines  in  the  Upper  and  Middle  Tensas  districts  have  been  sur- 
veyed aud  marked  by  a  series  of  iron  bench  marks  placed  at  distances  of  1,000  feet, 
and  numeroas  detailed  surveys  have  been  made  for  the  purpose  of  levee  location. 
A  detailed  report  of  the  operations  of  the  survey  party  will  be  found  in  the  appended 
report  of  Assistant  Engineer  Arthur  Hider. 

CARE  OF  AND  REPAIRS  TO  PLANT. 

On  the  night  of  July  1,  1894,  the  fleet  was  struck  by  a  cyclone  which  broke  from 
their  moorings  all  the  floating  property  with  the  exception  of  the  headquarter  boat 
aud  a  small  quarter  boat  usea  by  the  surx'^ey  party,  and  scattered  them  on  sand  bars 
along  the  river  for  a  distance  of  30  miles. 

The  principal  loss  was  confined  to  vessels  which  were  of  little  value  and  had  been 
recommended  for  condemnation,  but  the  amount  of  repairs  required  this  season  Las 
been  increased  from  this  cause.    A  detailed  estimate  of  the  cost  of  repairs  to  the 
diflerent  vessels  is  appended.    A  financial  statement  accompanies  this  report. 
Very  respectfully,  your  obedient  servant,  C.  McD.  Townsend, 

Captain,  Corps  of  JSnginem. 
Lieut.  Col.  G.  L.  Gillespie, 

Corps  of  Engineers,  U,  S,  A,, 

.President  Mississippi  River  Commission. 


Appendix  6  A. 

report  of  ASSISTANT  ENGINEER  ARTHUR  HIDER  UPON   REVETMENT  CONSTRUCTION', 
CARE  OF  PLANT,    AND   SURVEYS. 

Greenville,  Miss.,  May  1, 1S95. 
Sir:  The  following  report  from  May  1,  1894,  to  May  1,  1895,  of  the  revetment  con- 
struction, repairs  to  plant,  and  surveys  under  my  charge  in  the  third  district  is 
respectfully  submitted: 

Revetments. 

lake  bolivar  front  (l.  417-418). 

Length,  3,850  feet ;  in  good  condition.  This  work  was  built  in  1888.  The  channel 
of  the  river  at  this  locality  has  changed  so  that  this  revetment  has  no  longer  to 
withstand  the  direct  force  of  the  current  at  high  water  and  no  further  work  will 
probably  be  needed.    No  construction  work  was  done  during  the  present  season. 

ASH  BROOK   NECK   (L.  444-447). 

Length,  10,310  feet ;  in  good  condition.  This  revetment  has  been  extended  at  its 
upper  end  the  present  season  a  distance  of  1,309  feet,  and  a  mat  200  by  200  feet  pnt 
in  at  the  lower  end  of  the  old  work  to  protect  it  from  eddy  action  caused  by  the 
caving  back  of  the  unprotected  bank  immediately  below. 
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Repairs  were  made  to  the  old  revetment  at  the  low-water  line  by  putting  on 
additional  stone  where  needed,  the  extremely  low  utage  of  water  the  present  season 
being  unnsnally  favorable  for  doing  this  work.  The  entire  revetment  is  in  a  very 
satisfactory  shape,  as  shown  by  the  survey  of  March,  1895. 

To  complete  the  improvement  of  this  bend  it  is  considered  desirable  that  this 
revetment  should  be  extended  at  its  upper  end  about  2,000  feet  farther  upstream. 

GREBNVILLB  HARBOR  (L.  476-479). 

Length,  12,475  feet;  in  good  condition;  2,067  feet  of  revetment  was  put  in  at  the 
lower  end  of  the  revetment  built  in  1891  and  below  where  the  continuous  mats  ter- 
minated. 

This  work  was  in  the  nature  of  repairs  rendered  necessary  by  the  caving  of  the 
revetment  of  1891,  due  to  obstructions  caused  by  old  dikes  built  in  1887.  These  dikes 
having  been  flanked,  the  main  current  of  the  river  was  concentrated  in  a  channel 
al)out  500  feet  wide  between  them  and  the  shore,  causing  an  unusual  scour  and 
undermining  the  revetment. 

The  revetment  has  been  extended  1,020  feet  at  the  upper  end.  Repairs  were  made 
by  adding  additional  stone  to  the  lower  part  of  the  slope  near  the  low-water  line 
along  the  entire  length  of  the  old  revetment  where  necessary. 

LOUISIANA  BEND   (R.  521^-524^). 

Length,  16,300  feet ;  in  fair  condition.  No  new  work  was  done.  Repairs  weremade 
at  several  places  along  the  lower  part  of  this  revetment  where  sloughing  of  the 
bank  had  taken  place.  Along  this  part  of  the  revetment,  built  in  1891-92,  a  careful 
rx>mparison  of  ^e  survey  of  September,  1893,  with  that  of  December,  1894,  shows 
that  from  Stations  61  to  92,  a  distance  of  3,000  feet,  there  has  been  an  average  fill 
along  the  outer  edge  of  the  mat  of  6.1  feet,  while  over  the  mat  itaelf  the  ceposit 
wa8S.6;  below  this  to  the  end  of  the  revetment  (Stations  92  to  168,  7,600  feet)  the 
survey  of  December,  1894,  compared  with  that  of  December,  1892,  shows  an  average 
scour  and  deepening  of  the  channel  along  the  outer  edge  of  14  feet.  The  scour 
extends  under  the  mat  about  one-half  the  distance  to  shore;  from  this  point  to  the 
inner  edge  of  the  revetment  the  fill  over  the  mat  averages  8  feet. 

Repairs. — After  the  water  in  the  river  had  reached  a  low  stage  a  careful  examina- 
tion of  this  revetment  showed  that  louffitudiual  cracks  had  developed  in  the  upper 
slope  at  several  places,  indicating  that  there  had  been  a  sloughing  of  the  upper  bank 
under  water.  Careful  soundings  were  made  at  these  points  and  it  was  found  that 
such  was  the  case. 

The  material  of  which  this  bank  is  composed  is  silt  that  has  been  slowly  deposited 
in  the  bed  of  an  old  lake.  This  material  is  kept  in  a  state  of  semisaturation.  due  to 
the  percolation  and  drainage  of  water  into  the  river  from  a  slough  connecting  with 
the  old  lake  bed.  This  slough  is  only  about  600  feet  from  the  river  bank.  With  a 
bank  consisting  of  material  of  this  character  a  result  similar  to  this  would  be 
expected  as  the  river  falls  to  low  stages,  as  the  support  which  the  water  at  a  higher 
stage  gives  to  the  bank  is  then  withdrawn. 

In  all  the  pockets  where  there  was  an  indication  of  a  pushing  or  sloughing  out  of 
the  slope  the  mat  was  found  covered  in  some  places  with  mud,  showing  tliat  the 
bank  had  slipped  bodily  over  the  inner  edge  of  the  mattress;  the  inner  edge  in  one 
or  two  instances  was  found  doubled  up  near  the  shore.  A  method  to  prevent  a  recur- 
rence of  this  trouble  does  not  present  itself,  as  it  is  impracticable  to  drain  the  lake 
and  thus  remove  the  cause. 

The  repairs  made  consisted  in  placing  additional  stone  along  the  lower  edge  of  the 
slope  which  was  exposed  during  the  unusual  low-water  stages  reached  during  the 
season,  resurfacing  the  slope  where  broken,  and  replacing  the  riprap.  These  repairs 
were  begun  November  26  and  finished  December  23. 

The  cost  is  itemized  as  follows: 

1,114  cubic  yards  stone,  at  $1.15i $1,284.81 

531  f  days'  labor  loading  stone  on  barges,  grading  and  paving  bank,  at  $1.25.        664. 28 

Foremen's  wages 77. 50 

Pay  and  subsistence  of  steamboat  crew 269. 79 

Fuel  for  steamboat 44. 08 

Supplies  for  steamboat 3. 82 

Total  cost  of  repairs 2,344.28 

LAKE  PROVIDENCE  (R.  541-542). 

Length,  4,780  feet;  in  good  condition.  This  work  was  completed  the  present  sea- 
son. The  revetment  was  constructed  in  front  of  a  rapidly  caving  bank  and  in  an 
unusually  swift  current. 
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An  increasfxl  quantity  of  stone  lias  been  nsed  on  tlic  mats  this  season,  about  1^ 
cubic  yards  to  each  100  square  feet  of  suri'ace,  sufficient  to  cover  the  entire  mat  to  a 
depth  of  about  4  inches,  the  thickness  of  the  slope  paviuf(  being  correspondingly 
reduced.  The  quantity  of  stone  per  linear  foot  of  completed  work  is  someuhat  in 
excess  of  thai  used  heretofore. 

This  change  is  believed  to  be  desirable,  as  from  experience  it  has  been  found  that 
a  layer  of  small  stone  or  spalls  from  4  to  6  inches  thick  is  sufficient  to  prevent  ero- 
sion and  wave  wash  on  the  upper  slope.  The  stone  saved  by  reducing  thickness  of 
the  upper  slope  paving  can  be  distributed  over  the  subaqueous  mats  and  nsed  to 
advantage.  Small  stone  on  the  upper  bank  slope  has  proved  much  preferable  to 
stone  of  larger  dimensions  heretofore  used. 

Spawls  on  slopes  where  the  material  is  sand  give  better  results  than  the  ordinary- 
sized  riprap,  for  the  reason  that  it  compacts  and  settles  itself  into  a  solid  mass  after 
a  few  heavy  rains ;  the  interstices  between  t  he  stones  bein^  smaller  are  filled  by 
material  washed  down  from  the  bank  above.  The  paving  is  thus  protected  both 
from  the  action  of  the  current  and  the  effect  of  rain  water  running  down  the  flat 
slope  and  undermining  the  stone  revetment  wliile  the  work  is  new  and  most  suscep- 
tible of  damage  from  tliis  cause. 

A  great  dealof  trouble  from  rain  wash  is  always  experienced  on  new  work  before 
it  has  been  covered  by  a  rise  in  the  river  and  the  interstices  between  the  stones 
forming  the  riprap  filled  in  with  sediment;  especially  is  this  the  case  when  the  bank 
is  composed  of  fine  sand,  which  formation  is  of  frequent  occurrence.  Heavy  rains 
cause  gullies  in  the  upper  part  of  the  slope  that  is  left  unpaved,  and  the  water  flows 
down  these  gullies,  percolating  between  and  under  the  stones  forming  the  pavement, 
undermining  it  and  frequently  forming  wide  and  deep  washes  in  the  completed 
riprap.  This  difficulty  has  been  to  a  great  extent  overcome  by  digging  drains  to 
intercept  the  surface  water  on  top  of  the  bank  and  lead  it  down  the  revetment  si 
interv^kls  in  closely  paved  chunnels  or  drains  prepared  for  this  purpose. 

FoBcine  mats, — The  new  style  of  fascine  mats  is  believed  to  l>e  a  decided  advance  in 
the  method  of  mattress  construction  over  the  older  forms.    Among  its  ad  vantages  an : 

(1)  Greater  thickness  of  mat  and  compactness  of  the  material  of  which  t£ey  are 
composed. 

(2)  Greater  pliability  and  strength. 

(3)  Simplicity  of  construction. 

The  closeness  with  which  the  fascines  are  bound  together  allows  the  mat  to  be 
constructed  much  more  compactly  and  of  greater  thickness  than  the  woven  mat,  and 
at  the  same  time  still  retain  its  pliability  and  adaptability  to  adjust  itself  witboat 
tearing  or  breaking  to  any  irregularities  that  may  exist  on  the  river  bottom.  lU 
simplicity  of  construction  requires  but  little  skilled  labor,  while  it  can  be  made  more 
rapidly  than  the  older  form.  These  are  all  elements  that  make  its  superiority  over 
the  older  form  of  woven  mat  apparent. 

The  quantity  of  material  is  somewhat  greater,  as  well  as  the  labor  cost,  in  this 
form  of  mat,  but  it  is  believed  that  this  is  more  than  compensated  for  by  the  advan- 
tages above  stated,  the  mats  on  account  of  their  greater  compactness  and  thickness 
forming  a  better  protection  against  scour  than  those  of  the  old  style,  and  with  an 
abundant  supply  of  material  they  can  be  built  more  rapidly. 

At  Ashbrook  Neck  woven  mats  were  built  of  the  old  form,  the  inner  100  feet  next 
the  bank  being  reinforced  with  an  additional  layer  of  brush.  At  Greenville  Harbor 
the  same  method  was  pursued,  except  that  on  three  of  the  mats  the  extra  layer  of 
brush  extended  over  the  entire  mat.  At  Lake  Providence  the  mats  were  built  simi- 
lar to  those  at  Ashbrook  Neck  and  Greenville  Harbor  except  three,  which  were  con- 
structed of  fascines. 

The  method  of  giving  the  mat  additional  thickness  by  covering  it  with  a  second 
layer  of  brush  reduces  its  pliability  and  makes  it  less  suited  to  a^nst  itself  to  the 
irregularities  of  the  bottom  when  sunk  in  place  than  a  mat  built  of  fascines. 

The  following  tabulated  statement  shows  the  length  and  locality  of  revetment 
work  constructed  in  the  third  district  since  1886: 
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Length  and  locality  of  revetiMnt  workj  third  district. 


Lake 

Bolivar 

front. 

Ashbrook 
Neek. 

Loaisiana 
Bend. 

Green- 
ville 
Harbor. 

Lake 
Provi. 
dence. 

Delta 
Point. 

Linear  feet  of  mattress  bnflt: 

1887-88 

♦5,000 

5*t  1.136? 

}       •706j 

•500 

1888-80 

4,400 
t:260 

1889-90 

6,024 

1890-91 

2,820 
4.460 
2,610 

1891-92 

5.224 
6.835 

6,600 
4,450 

1892-83 

1883-94 

t685 

fl  120 

1894-96 

{     \'20o( 

11,199 

200 

10.310 

5     L020? 

i  12,067$ 

12,776 

3,203 

12,475 

4.803 
4.803 

Totalbailt 

4,400 
685 

3,850 

17.083 

Bepairs  

1,120 

Total  in  sood  order,  length  measared 
on  baseline 

16,300 

4,780 

840 

Son.- 


*  Dikes.  t  Repairs.  ;  Lost. 

-In  addition  to  the  above  2,500  linear  feet  in  front  of  Greenville  is  protected  by  spar  dike*. 


MattresA  built  since  1886,  totel  in  good  condition,  9.19  miles 48.555 

To  this  is  to  be  added  that  bailt  at  DelU  Point,  1882-1885,  and  now  in  good  condition i,  860 

Total  10.02  miles 52.015 

The  cost  in  detail  of  the  work  done  at  Ashbrook  Neck,  Greenville  Harbor,  f^id 
Lake  Providence  the  present  season  is  given  in  the  reports  of  Mr.  L.  L.  Gilkey  and 
George  C.  Thomas,  superintendents  of  construction,  both  of  whom  have  rendered 
commendable  and  efficient  service  and  shown  more  than  ordinary  ability  in  the  con- 
duct of  their  respective  works. 

A  comparison  is  given  below  of  the  labor  cost  per  unit,  the  quantity  of  material 
used,  and  average  cost  per  linear  foot  of  the  completed  works  at  Ashbrook  Neck, 
Greenville  Harbor,  and  Lake  Providence  constructed  in  1894-95 : 

Comparative  cost  per  unit  for  labor. 


Kind  of  work. 


Hat  work,  woven 100  square  feet. 

Hat  work,  fascine do... 

GndtDg.  hydraulic 100  linear  feet. 

Grading,  hand do... 

Paving  slope s. 100  souare  feet. 

Loading  stone ou  Die  yards . 


Ashbrook    Greenville        Lake 
Neck.  Harbor.     Providence. 


$1,249 


1.736 
"i.*682 


$L290 


2.308 
3.921 
L102 


$1,824 
2.171 
1.228 
.629 
.863 
.210 


Comparative  quantities  of  material  used. 


Description. 


Bmsh  per  square  woven  mat cords 

Brush  per  square  fascine  mat do.. 

Poles  per  square  woven  mat do.. 

Stone  per  linear  foot j-ards 

Wire  per  linear  foot pounds . . 

Wirt*  strand  per  linear  foot do. 

Spikes 


Ashbrook 
Neck. 


1.163 


.214 

6.76 

28.35 

15.03 

4.47 


Greenville 
Harbor. 


1.157 


.200 

6.66 

30.63 

16.00 

3.20 


Lake 
Providence. 


0.08 

1.87 
.14 

7.30 
25.38 
25.54 

L89 


Comparison  per  cent  of  cost  of  labor  to  cost  of  material. 


Ashbrook 
Neck. 

Greenville 
Harbor. 

Lake. 
Provideno^ 

Labor 

PercMt 
45.3 
64.7 

Per  cent. 
36.3 
63.7 

Pertnt. 
46.6 

Material 

53.4 

Cost  n«rllii#>ar  foot.  TTx... . 

$30.25 

$28.22 

$30.41 
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The  averajj^c  coat  of  these  works  is,  labor,  42.7  per  cent:  material,  57.3  per  cent. 

The  average  cost  per  linear  foot  of  revetment  built  during  the  season  was  $2^.o3; 
the  cost  of  similar  work  built  in  1892->93,  $28,  an  increase  in  cost  over  the  work  of 
1^92-93  of  $1.33  per  linear  foot.  About  50  per  cent  more  brush  was  used  in  the  mats 
and  14  per  cent  more  stone  than  in  1892-93;  this,  with  the  interruptions  to  the  work 
at  Ashbrook  Neck  and  Lake  Providence,  near  the  cloae  of  the  season,  by  floating  ice 
and  cold  weather,  explains  the  increase  in  cost. 

SURVEYS. 

Low- water  surveys  have  been  made  of  Greenville  and  Lake  Providence  reaches, 
comparative  soundings  over  the  different  revetment  works,  and  low- water  discharge 
observations  taken  at  Wilsons  Point,  La.,  and  below  Greenville,  Miss,  The  force 
when  in  the  field  has  been  f^om  six  to  eighteen  men  and  in  the  office  from  three  to 
five  men. 

These  surveys  have  been  made  under  Mr.  Charles  H.  Miller,  chief  of  party,  with 
Mr.  P.  L.  Lowe,  Mr.  L.  L.  Griffith,  and  Mr.  Stevenson  Archer,  jr.,  as  assistants  in 
office  and  field.  The  expense  of  the  party  was  as  follows,  not  including  co«t  of 
drawing  material  and  instruments : 

Salaries,  officers,  laborers,  etc $7, 028. 01 

Subsistence 1, 187. 41 

Fuel  for  steamer,  1,800  barrels  coal 387.00 

Oil 18.75 

Total 8,621.17 

The  work  done  during  the  year  by  this  party  is  given  below : 

FIELD   WORK. 

Greenville  Reachy  473-489  miles  below  Cairo;  16  miles  of  river  (low- water  survey}. 

October  25  to  November  13 : 

Ranges  across  river  sounded 50 

Located  soundings 1,085 

Triangulation  stations  occupied 19 

Angles  read 27 

Miles  shore  line  located  by  stadia 12 

Miles  levee  line  located  by  stadia 21 

Miles  bar  line  located  by  stadia i\ 

Lake  Providence  Reach^  517-549;  32  miles  river  (low-water  survey). 

September  18  to  October  24 : 

Ranges  across  river  sounded 92 

Located  soundings 2,680 

Triangulation  stations  occupied 32 

Angles  read 33 

Miles  shore  line  located  by  stadia ' 26| 

Miles  levee  line  located  by  stadia Tf 

Miles  bar  line  located  by  stadia 31 

Aehhrook  Neck  ( L  444^47). 

June  25  to  28,  1894: 

Ranges  sounded 60 

Located  soundings 720 

March  5  to  9,  1895: 

Ranges  sounded 73 

Located  soundings 829 

Greenville  Harbor  (L  476-479). 

July  11  and  12,  1894: 

Ranges  sounded  over  broken  revetment 21 

December  23,  1894,  to  January  2,  1895: 

Ranges  sounded 122 

Located  soundings 1. 464 

Louisiana  Bend  (R  521^-524^). 

November  26  to  December  8: 

Rangessounded 56 

Located  soundings 706 

Lake  Providence  {R5il-6i2), 

October : 

Ranges  sounded  over  space  to  be  covered  by  revetment  base  line  estab- 
lished         37 
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Delta  Paint  (R  599). 
AagQst  15  to  25 : 

Ranges  sounded 44 

Located  soundings '. 528 

Miles  shore  line  located  by  stadia 2 

Miles  levee  line  located  by  stadia 2 

Miles  levee  line  established 3 

These  surveys  were  made  for  the  purpose  of  comparing  the  condition  of  revetments 
from  year  to  year.  The  ranges  on  which  the  soundings  were  taken  are  marked  by 
stakes  on  an  established  l>ase  line  and  the  ranges  laid  out  at  right  angles  to  this  base 
line.  All  soundings  were  located  by  transit,  the  profile  of  upper  slope  obtained  by 
levelling,  and  the  soundings  taken  with  a  20-ponnd  lead  on  a  one-half  inch  cotton 
line  tested  at  frequent  intervals.  Great  care  has  been  taken  lu  these  surveys  to  get 
accurate  results  to  determine  changes  in  the  revetment  due  to  scour. 

DISCHARGE  MBASUREMKNT8. 

Two  low- water  discharges  were  obtained  at  Wilsons  Point  and  one  at  Warfield. 
Point,  about  3  miles  below  Greenville. 


Locality. 

Discharge      Mean  veloc 
Date            (cabic  feet         ity  (feet 
X>er  second),     per  second). 

Gaoge. 

Wilsons  Point 

Sept  26.  IBM  1            175.055  1                 3.W 
Sept.  27.  1894  \            177. 371                    3. 95 
Nov.  20. 1894              103. 771                    2. 86 

*2.32 

Do     

'  2  31 

Tliree  miles  below  Greenville 

t— 0.6 

•Wilson  Point. 


t  Greenville. 


The  lowest  point  reached  on  the  Greenville  gauge  was  on  November  6,  — 1.15. 
The  following  shows  the  amount  of  caving  during  the  year  through  the  Green- 
ville and  Lake  Providence  reaches,  over  which  low- water  surveys  were  made: 


Locality. 


Length  of 
caving. 


Greenville  Keach :  Feet. 

Bachelors  Benil 18.000 

Bachelors  TowhuMl - 7,000 

Warfleld  Point 12.000 

Towhead  above  Leland 5,500 

Walkers  Bend 9.000 

Total 51.500 

Lake  Providence  Reach : 

Islands© ]  7,500 

Sarahs  Island I  7,500 

LouisianaBend 6,500 

Island  92 1  18,000 

Skipwith  Towhead 10,000 

IVilHons  Point  to  Cottonwood  Point i  9. 000 

Horaochitto 13,500 

Above  Lake  Providence I  18,000 

Shipbind  .   i  13,000 

Above  Point  Lookout |  16,500 

Total 119,600 


Maximam 
depth. 


Feet. 


250 
150 
170 
160 
90 


180 
220 
660 
350 
200 
130 
450 
400 
500 
330 


Mean 
depth  ap- 
proxi- 
mate. 


Feet. 


85 
38 
50 
55 
45 


112 
125 
218 
126 
81 
56 
121 
145 
248 
206 


'144 


*  Mean  depth. 

These  surveys  show,  with  but  few  exceptions,  that  the  caving  nas  been  less  com- 
pared with  previous  years.  In  Bachelors  Bend,  above  Greenville,  the  caving  is 
soiuewhat  greater,  and  extends  for  a  distance  of  3.4  miles  above  the  revetment.  To 
render  the  improvement  in  the  bend  above  Greenville  secure  in  future  the  revet- 
ment should  be  extended  at  the  upper  end. 

Considerable  caving  has  taken  place  at  Wacfield  Point,  due  to  change  in  the  low- 
wat«r  channel.  This  change  has  moved  the  crossing  to  Vancluse,  higher  up,  and 
Blight  c.iving  has  taken  place. 

At  Louisiana  Bend  caving  has  been  active  below  the  revetment,  which  has 
resulted  in  straightening  out  the  bank  at  the  lower  end  of  the  bend.    Along  the 
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front  of  Skipwitb  Towbead  the  river  baa  encroached  so  as  to  form  a  point  below 
the  mouth  of  the  chate.  This  will  increase  the  eddy  action  at  hieh  water,  render- 
ing the  old  location  of  the  discharge  section  undesirable  for  fnrtnei  obserratious. 
The  best  location  for  a  new  discharge  range  now  is  just  belbW*  Homocbitto,  uear 
enoQgb  to  the  old  range  not  to  impair  the  yalue  of  results  for  future  eomparisoo. 

In  the  bend  above  Lake  Providence  the  tendency  of  the  water  ie  now  to  leave  the 
rlglit  bank.  The  caving  during  the  season  has  extended  for  a  distance  of  abont  a 
ID  lie  above  the  revetment  finished  this  season.  Caving  has  been  less  than  daring 
previous  years,  and,  with  the  tendency  of  the  river  to  leave  this  bend,  it  is  qaite 
probable  that  the  changes  in  channel  will  render  unneceesAry  a  much  fortbei 
extension  of  this  revetment. 

SUMMARY  OF  WORK  DONE. 

Field  work : 

Ranges  sounded 750 

Soundings  located 10,618 

Miles  of  line  located  by  stadia UU 

Triangulation  stations  set  up  and  repaired 51 

Triangulatiou  angles  observed 60 

Discharge  measurements  made 3 

Miles  ofbase  line  established  for  revetment  at  Lake  Providence li 

O  fliee  work : 

Maps  made  from  surveys 10 

Tracings 25 

Blue  prints 2^ 

Progress  maps 4 

Field  sheets 11 

Sections  plotted 630 

Section  areas  computed 163 

Triangles  computed 34 

RBPAIR8  TO  PLANT. 

ISelow  is  given  in  detail  the  expenditures  made  in  repairs  and  constmction  of  new 
plan  I;  during  the  twelve  months: 

Rt^pnirs $34,745.?J 

Ccjaetruction  (two  new  fascine  mat  boats) 8,678.1?^ 

Total 43,423.4C 

This  statement  includes  cost  of  m^aterial,  labor,  and  subsistence  of  employees.  The 
«ivi3rage  force  employed  was:  Mechanics,  31 ;  laborers,  6. 

U  will  soon  be  necessary  to  replace  the  steamboats  now  in  service  with  new  boate. 
Tliey  are  all  from  t^n  to  twelve  years  of  age,  and  are  rapidly  approaching  the  liniit 
wlten  economical  repairs  can  no  longer  be  ma^le.  One  new  towboat  should  be  built 
mt  u^  to  be  available  for  service  the  coming  low-water  season.  It  is  recommeDde>i 
that  this  boat  be  of  somewhat  larger  dimensions  and  of  greater  power  than  any  nofi 
in  use  in  this  district,  ami  be  built  with  iron  cylinder  bearings  and  boiler  beams, 
Httel  boilers,  and  machinery,  with  latest  improvements. 

Statement  of  repairs  to  plant,  third  district^  improving  MiasiBsippi  River,  May  1,  1SB4,  U 

April  SO,  1895, 


Number  or  name. 


gtQ(Uner  Emma  Etberidge. 


Cost. 


$5, 152. 79 


I 


Stf-amer  Osceola, 
S  Learner  Yidalia.. 

Stfamer  Vedette. 

SUanier  Meter... 
Tug  I'arker 


Remarka. 


1, 364. 15 
2.855.85 


839.01 


229.87 
424.09 


Docked ;  aides  and  stem  replanked ;  new  finamea  and  d<N^ 
beams  where  neceaaary;  new  deok  except  nnder  boihr 
extra  set  of  chain  braces  put  in ;  new  steam  head,  slen 
post,  and  neceaaary  repairs  dnring  aeaaon. 

New  Wheel;  eeneralrejiMira  to  boat  and  msehioery  during 
season ;  hull  and  cabin  paiot-ed. 

Docked ;  new  cylinder  timbers,  outrifrgers,  wad  stem  bulk 
head;  defective  plank  in  holl  renewed,  broken  ^bafl 
welded,  new  pillow  block,  new  wheel,  cylinder  repttirvd. 
machinery  thoroughly  orerfaaoled,  and  neceaaary  repsin 
during  season. 

New  wht»el.  rudder  stock,  and  stem  bnlkbead;  shaft 
strniglitcned,  machinery  overhauled,  and  neoeasary  n^ 
pnirs  during  season. 

Ordinary  repairs  to  boat  and  nukchiuery  daring  the  a 
Do. 
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Statement  of  repairB  to  plants  third  di9irict,  improving  MiBstMsippi  River,  efc— Cotttinned. 


Number  or  name. 


Quarter  boat  Ko.  16. , 

Quarter  boat  No.  IT.; 
Quarter  boat  No.  19. 


Quarter  boat  No.  31 

Quarter  boat  No.  38 

QiMrterboat  No.  (KXLouUi 
ana). 

Quarter  boat  No.  M 

Quarter  boat  No.  87 

Quarter  boat  No.  88 

Quarter  boat  No.  142  (Chester) 


[arterboatNo.154. 
larter  boat  No.  155. 
inarter  boat  Na  156. . 
•uarter  boat  No.  157. 
iuarterboat  No.  158. 
'uarter  boat  No.  159. 

rge  Apache 

Barge  Cheyenne 

Barge  Chinook 


Barge  Comanche 

Barge  Maricopa 

Barge  Mohave 

Barge  Nez  Percea 

Barge  Pinte 

Barge  Shoshone 

Barge  UintAh 

Square  barge  No.  79. . . 
Square  barge  No.  82. . 
Square  barge  No.  83 . . . 

Square  barge  No.  84. . 
Square  barge  No.  85. . , 
Square  barge  No.  108. 

Square  barge  No.  Ill . 
Square  barge  No.  135. 
Square  barge  No.  136. 

Square  barge  No.  137. 
Square  barge  No.  188. 
Square  barge  No.  532. . 

Square  barge  No.  535. . 

Square  barge  No.  540. . 
Square  barge  No.  Ml . 
Square  barge  No.  542. . 
Square  barge  No.  544. . 

Square  barge  No.  545. . 
Square  barge  No.  546. 
Square  barge  No.  547. . 
Square  barge  No.  549. . 

Square  barge  No.  551 . 
Square  barge  No.  552. . 
Square  barge  No.  553. . 


Square  barge  No.  554 

Square  barge  No  555 

Si|uare  barge  No.  556 , 

Square  barge  No.  557 

Square  barge  No.  558 

Square  barge  No.  559 

Square  barge  No.  560 

Square  barge  No.  561 

Square  barge  No.  562 

S»]uare  hnrpe  No  563 

S«|uarebarge  No.  .'if'4 

Sjiu.ire  hv  r-«  No  1)05 

(ieueral-service  barge  No.  45. 
General-service  barge  No.  135. 
General-Bervioe  barge  No.  182. 


Cost. 


$610.00 


92.  T9 

261,45 
80.20 
68.18 

46.29 
58.00 
39.88 
38.31 

29.35 
21.90 
51.22 
23.31 

104.20 
50.85 
80.95 

101.42 
92.40 


58.51 
63.74 
91.10 
127.29 
136.83 
38.09 
21.97 
47.49 
46.97 
138.67 

14.92 
32.47 
213.07 

240.51 
36.08 
99.82 

17.09 

34.29 

1.76 

1, 378. 29 


1.75 

49.98 

46.88 

84&22 

82.50 
64.38 
41.52 
302.47 

68.90 
56.24 
175.66 

53.36 
41.83 
62.91 
47.43 
82.20 
63.22 
45.97 
47.95 
40.95 
44.17 
46.80 
39.  59 
3.50 
4.37 
30.02 


Remarks. 


Docked;   new  gunwales,  streamers,  bead   blocks,    rake 

pieces,  bottom  plank,  and  guards;  general  repairs  to  deck 

and  cabin. 
Dama^ge  done  during  storm  of  July  1, 1804.  to  guards  and 

cabin,  repaired. 
General  repairs,  new  head  block,  repairs  to  guards,  cabin, 

and  storeroom. 
General  repairs  to  cabin,  sleeping  rooms,  and  offices. 
Repairs  to  rakes  and  cabin :  calking. 
Minor  repairs.    Condemned. 

Repairs  to  cabin  and  guards ;  rakea  calked. 

Do. 
Repairs  to  guards  and  cabin. 
Minor  repairs ;  cabin  transferred  to  barge  136.    Bfnrge  142, 

hull  of  Chester,  condemned 
Repairs  to  cabin,  guards,  and  storeroom. 
Repairs  to  cabin  and  guards. 

Repairs  to  cabin,  guards,  and  shelving  in  dining  room. 
Minor  repairs  dnnng  season. 

Repairs  to  guards  and  minor  repairs  during  season. 
Repairs  to  cabin  and  guards,  calking  sides  and  rakes. 
Calked  above  light  water. 
Calked  above  light  water;  sides  repaired. 
Calked  above  light  water;  sides  repaired  (sunk  and  lost, 
loaded  jrith  stone,  September  1,  1894,  at  Pilchers  Point, 
La.). 
Calked  above  light  water;  sides  repaired. 

Do. 

Do. 

Do. 

Do. 
Calked  above  light  water. 
Calked,  upper  seams. 
Rakes  and  sides  calked. 

Do. 
Put  on  pontoon  dock,  new  rake  stems  and  new  T*kes ;  calked 

above  light  water. 
Minor  repairs. 

Do. 
Docked;  gunwales,  rakes,  and  bottom  repaired  with  new 

matenal;  calked. 
Docked ;  repairs  same  as  preceding. 
Rakes  and  sides  calked. 
Cabin  of  Chester  transferred  flrom  condemned  barge  No. 

142  and  fitted  up. 
Minor  repairs. 
Raken  and  sides  calked. 
Repairs  to  pump  (sunk  and  lost  during  the  storm  of  July 

1.1804). 
Docked;  new  gunwales,  streamers,  inrakes,  head  blocks, 
kevels,  and  deck ;  barge  rebuilt  except  bottom  and  bnlk> 
heads. 
Repairs  to  pumps. 
Rakes  and  sides  calked. 

Do. 
Repairs  to  gunwales,  deck,  and  deck  beams;  calked  above 

light  water;  repairs  during  season. 
Sides  and  rakes  calked ;  deck  repaired. 

Do. 

Do. 
Docked ;  bottom  frame  and  gunwales  repaired ;  part  of  deck 

relaid ;  bottom,  sides,  and  rakes  calked. 
Sides  and  rakes  calked;  new  hatch  covers. 

Do. 
Rakes  repaired;  sides  and  rakes  calked ;  new  hatch  covers; 

docked. 
Sides  and  rakes  calked ;  new  hatch  covers. 

Do. 

Do. 

Do. 
Rakes  repaired ;  sides  and  rakes  calked ;  new  hatch  covers. 

Do. 
Sides  and  rakes  calked ;  new  hatch  covers. 

Do. 

Do. 

Do. 

Do. 

Do. 
Repairs  to  pumps ;  condemned. 

Do. 
Sides  and  rakes  calked. 
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Siaietaeni  of  repairs  to  plant,  third  district,  improving  Mississippi  River,  etc. — Continued. 


NujDber  or  name. 


Square  barge  No.  201 . . 

Sqnarr  Ijiirge  No.  204 . . 

SqiiaTT  harge  No.  205. . 
B<Liii^i^('  barge  No.  207. . 
Sqiiaru  barge  No.  210.. 

Square  barge  No.  214 . 
j^uATfi  barge  No.  216.. 


Sqimr  0  barge  No.  217. . 
Squn  ro  barge  No.  219. 
Siiiirire  barge  No.  220.. 
Suttn-  barge  No.  224.. 
6i|  ttjip  •  barge  No.  225. 
8itiN«r<  bargeNo.226.. 

Sqiiart^  barge  No.  230. . 
FuiU  barge  £ , 


Fui-lbtirjfMF. . 
Grader  No.  1.. 


Gn^erKo.3.. 


Grader  No.  77 

PiltMlr  vrrNo.31.. 
Pibd,  ^ifNo.  54.. 
Pmit.»'HMh)ck.old.. 
PcibtiMJu  dock,  new. 
Mncbiuealiup 


Carp«uter  shop. 


Mattr(^HB  boat  No.  26.. 
Mattr<'ft8boatNo.27.. 
Hattri.'^  boat  No.  32. . 

MattrcHA  boat  No.  192. 


MattrosA  boat  No.  33. . 
Mattn  H44  boat  No.  184. 
MattrLjiB  boat  No.  188. 


8kiir«{21j.... 
Cnlkin^^Hata. 
Dry  dMck  .... 


Tram  way,., 


Miscellaneous. 


Coal  boxes 

Ofticd  fiirtiitiire.. 
f]'urreijt  meter... 

Jinck  rbnto 

Whecll*rrow8... 

PUDipM 

Cook  iiig  ntensils. 


Second  dl strict  plant : 

Bjirj^oNo.  74 

HiirL''^No.  94 

]ijir-.-No.  1 

Jirttt^r  No.  2 

Milt  lioat 


ToUl. 


Cost. 

$148. 28 

573.47 

169.24 
131.  62 
620.51 

135. 97 
474.83 


33.43 
133.21 
33.54 
60.06 
61.34 
155.73 

123.12 
742. 91 

889.78 
735.08 

1,117.84 


3. 852. 17 


354.81 

19.75 

18.50 

149.07 

394.29 

338.79 

207.88 


4, 525.  28 
4, 152.  90  , 
744.  86  j 

412.62 


769.02 

143.45 

1. 429.  76 


179.84 
214.11 
423. 44 

6.50 
521. 39 


39.45 
93.08 
18.00 
39.64 
130. 72 
10. 50 
56.25 


10.05 
6.00 

34.70 
3.50 

45.90 

43, 423. 40 


Remarks. 


Sides  and  rakee  calked ;  extra  timber  heads  pat  in ;  deck 

sheathed. 
Docked:  twostrakesof  plank  above knncklee  pat  in;  new 

rake  frame ;  one- half  of  rakes  made  new  ana  calked. 
Sides  and  rakes  calked ;  deck  sheathed ;  ^n  wales  repaired. 

Do. 
Docked:  new  head  blocks  and  rakes;  calking  aod  minor 

repairs. 
Sides  and  rakes  renaired :  calked. 
Docked;  sides  and  rakes  repaired;  two  new  sizakes  of 

Slank  above  knuckles  put  iu :  calkin£  and  minor  repairs 
uring  season. 
Sides  and  rakes  repaired  and  calked. 

Do. 
Sides  and  rakes  calked. 
Sides  and  rakes  repaired ;  calked. 

Do.- 
Sides  and  rakes  repaired ;  calked ;  extra  timbertMads  pot 

in  and  deck  patched. 
Sides  and  rakeH  repaired :  calked. 

Docked;  new  head  blocks  and  new  rake  plank;  bottom, 
sides,  and  rakes  calked. 
Do. 
Docked:    new  head   block   and   new  rake  plank;   sidfis 

sheathed ;  bottom,  sides,  and  rake  calked. 
Docked ;  sides  sud  rakes  calked ;  repairs  to  hull ;  cabin  and 
machinery  repaired  during  season ;  boat  im>w  on  dock 
undergoing  thorough  repairs. 
Sides  and  rakes  calked,  new  pump  cylinders,  new  liners  for 
air  pump:  machinery  and  pipe  work  repaired :  nunor  re- 
pairs during  the  season. 
Sides. rakes, and  deck  calked:  new  well  for  auctipn  pomp; 
I      new  coal  bunkers  and  repairs  during  season. 
I  Minor  repairs  (sunk  and  lost  in  storm  of  July  1,  IWA). 
I  Minor  repairs. 

;  New  trunks ;  dock  repaired ;  calked. 
;  Constructed  Sept.  1, 1894. 

I  Sides  and  rakes  calked;  repairs  to  tools  and  nmchinerj; 
I      repairs  to  guard  and  cabin. 

!  Sides  and  rakes  calked;  pulleys  for  circalar  saw  changed: 
deck  calked ;  break  in  bottom  bulkhead  repaired ;  repairs 
I      to  machinery  during  season. 
I  New ;  built  on  dock  at  Greenville,  Miss, 
i         Do. 

j  Docked ;  new  timberheadn :  new  bitts  and  platform ;  rakes 
I      sheathed ;  bottom  and  sides  calked. 
Docked ;  nt^w  rake  plank ;  new  mattress  ways  and  platibrm ; 
sides  and  rakes  calked  (changed  from  l>arge  Mo.  193  to 
mat  boat  No.  192). 
Docked:   new  timberheads;  bottom  repaired;  rakea  and 

sides  sheathed;  bottom,  rakes, and  sides  calked. 
Docked ;  hull  found  to  be  rotten ;  repairs  abandoned ;  wars 

transferred  to  mat  boat  No.  188. 
Docked;  new  bottom  gunwale  in  sides  and  bnlkheads; 
new  end  bulkheads :  new  streamers  in  rakee :  rakee,  deck, 
and  bottom  calked;  ways  transferred  from  mnt  boat 
No.184. 
Repaired  and  calked.  • 
Three  built  new. 
Sides  broken  in  during  storm,  repaired;  new^  ventflatois; 

machinery  repaired  during  the  season. 
Putting  in  valves. 

Engine  and  boiler  setup:  house  built  and  tram^vray  eon- 
srructe<l  for  the  purpose  of  transferring  lumber  icDd 
material  from  barges  to  the  top  of  the  bank. 


Repairing  platform  and  stanchions. 

Ripiiiring  nlatfonu. 

Calking  siib  s  and  rakes  and  repairing  i 

lii-b«)ltiii<;  head  bloi-k. 

Put  on  pontoon  dock ;  hole  in  bottom  of  rake  repaired. 
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Following  is  a  list  of  barges,  etc.,  taken  oat  on  dock  and  repaired  daring  the  sea- 
son :  Eight  square  barges,  3  fael  barges,  5  mat  barges,  1  qaarter  boat,  2  steamboats, 
1  ^ador  (undergoing  thorough  repairs). 

The  cost  of  twelve  months  of  caring  for  the  floating  plant  and  property  and  outfit 
thereon  was  $29,647.79. 

The  average  number  of  employees  engaged  in  this  service  was  47.  The  average 
daily  coat  of  subsistence  for  employees  engaged  in  superintendence,  care,  and  repair 
of  plant  was  $0,318. 

Very  respectfully,  Arthur  Hider, 

AaHsiant  Engineer  in  Charge, 
Capt.  C.  McD.  TowNSKND, 

Corps  of  Engineers,  U,  8,  A, 


RKPORT  OF  SUPERINTENDENT  OP  CONSTRUCTION  L.  L.  OILKEY  ON  REVETMENT  WORK 
AT  ASHBROOK  NECK,   MISSISSIPPI. 

Greenville,  Miss.,  March  15, 1895. 

Sir:  The  following  final  report  of  construction  and  repair  work  on  revetment  at 
Ash  brook  Neck,  Mississippi,  fh>m  December,  1894,  to  March,  1895,  is  respectfhlly 
Bobmitted: 

The  repair  work  was  commenced  December  18,  1894,  and  main  mat  party  was 
transferred  from  Greenville  December  23,  mat  building  being  commenced  December 
24.  The  work,  aft«r  numerous  delays  from  bad  weather,  ice,  cold,  and  short  force, 
was  finished  February  28  and  main  party  towed  in  to  Greenville,  the  remainder  of 
plant  being  brought  in  by  tug  Parker  March  2. 

The  work  covered  a  period  of  67  days,  9  of  these  being  Sundays ;  working  days,  58.  * 

Force  account. 

Snperintendence ,..      6 

Laborers  and  watchmen 136. 4 

Towing 13.2 

Subsistence 9 

Average  force,  labor  (not  including  graders) 164. 6 

Mattress  work. — Two  main  mats  were  put  in,  extending  from  Stations  150  +  60  to 
137  +  85.    The  dimensions  were : 

Feet. 

Mat  No.  1 712by280 

Mat  No.  2 597  by  280 

Sqnaret. 

1,309  by  280  =  3, 665. 2 

The  construction  was  the  same  as  at  Greenville— four  weaves  to  the  launch,  turns 
covered  with  loose  brush,  and  the  first  hundred  feet  from  shore  covered  with  one 
layer  of  loose  brush  laid  carefully  with  butts  toward  shore.  The  first  mat  was  com- 
menced December  24  and  both  completed  and  sunk  in  place  by  January  22,  1895.  A 
delay  of  nearly  ten  days  occurred  in  this  work  due  to  short  force  and  bad  weather. 
Three  thousand  six  hundred  and  sixty-five  and  two- tenths  squares;  cost,  $17,940.28; 
average  cost,  $4,897  per  square. 

GrcMing  bank, — Grader  No. 77;  hose,  4  inches;  nozzle.  If  inches:  pressure,  175 
pounds;  water  crew,  12;  commenced  work  on  January  10, 1895,  after  siuking  of  mat 
rio.  1,  and  worked  until  January  22,  when  high  water  stopped  the  work.  Grader 
wan  returned  to  Greenville  on  23d.  Days,  12;  305  linear  feet  graded;  cost, $563.87 ; 
average  cost  per  foot,  $1.8567. 

Grader  No.  1;  hose, 4  inches;  nozzle,  If  inches;  pressure,  130;  crew,  single,  14, 
double,  28,  began  work  on  9th  of  January  and  worked  until  January  22,  being  forced 
to  lay  up  at  that  time  by  high  water.  A  single  crew  was  employed  at  this  time. 
On  February  6  started  up  again;  lost  7th  by  cold;  force  was  increased  to  two  eight- 
hoar  shifts  on  the  9th  and  grader  worked  until  the  20th,  when  work  was  finished, 
grader  being  returned  to  Greenville  on  2l8t.  Nine  hundre<l  and  ninety-five  feet  bank 
graded;  cost,  $1,705.82;  average,  $1.7133  per  linear  foot. 

Note. — This  extra  cost  was  occasioned  by  ground  beiug  frozen  3  to  5  inches  thick 
on  last  400  feet. 

Dressing  grade.— This  work  was  very  light,  as  slope  stood  well  and  graders  finished 
it  nearly.  One  thousand  three  hundred  linear  feet  graded  dressed;  cost,  $325.56; 
average,  25.04  cents  per  linear  foot. 

BNG  95 ^240 
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Paving  bank,— After  the  sinkiog  of  the  two  main  mats,  the  pocket  matB,  aod  sbore 
conuection  this  work  was  commenced  and  coutinned  until  closed  down  on  Febroarr 
28.  The  work  was  badly  delayed  for  lack  of  stone,  the  heavy  ice  mnDiDg  pre- 
venting it  from  being  towed  when  nee<1ed.  One  thousand  eiffht  hundred  and  eighty- 
nine  and  seveu-tcntbs  squares;  cost,  $8,800.17;  per  square,  ^.669. 

Clearing. — Five  and  two-tenths  acres  were  cleared  at  an  expense  of  $222.89,  or  an 
average  of  $42.86  per  acre. 

Pocket  mat  (Station  £8).— A  pocket  mat  200  by  200  feet  was  placM  in  the  eddy  pocket 
at  the  lower  end  of  the  work ;  begun  on  January  22,  finished  and  sunk  in  place  on 
29th,  one  and  a  half  days  being  lost  by  bad  weather.  Of  this,  56  by  320  feet 
exposed  by  falling  river  was  pav^,  amount  being  included  in  ooat.  Four  hundred 
squares  mat;  cost,  $3,219.67;  average  cost  per  square,  $8.04917. 

Repairs  to  old  irorfc,— Heginning  December  19,  1894,  and  completed  on  January  13, 
1895,  2,631  cubic  yards  stone  was  placed  on  old  work  and  stone  distributed  irhere 
needed  on  the  whole  front  of  old  work.  Cost,  $5,277.34;  cost  for  each  day's  labor 
(including  medical  attendance  and  serving  subsistence),  $1.1659;  cost  for  each  day's 
labor  for  subsistence,  $0.31984 ;  total,  $1.48578.  Deducting  the  cost  of  r^>airs  to  old 
work  and  the  pocket  mat  from  the  gross  amount  expended,  leaves  $38,576.34  as  the 
net  cost  of  new  work  completed.  Station  137+85  to  Station  150-|-60  equals  1,275 
linear  feet ;  average  per  foot,  $30,256. 

Labor  p^  unit  staiement. 


Kind  of  work. 


Hat  bnilding.  3,666.2  nqoares 

Shore  connections.  714.5  squares 

Paving  bank,  1,889.7  squar«a* 

Clearing  bunk,  5.2  acres 

Grading  bank.  1,300  liuear  feet 

Dressing  grade,  1,300  linear  feet 

Total  for  1,275  linear  feet  completed  work 


Hours 
applied. 


Per  unit 


26,557 

|7.» 

3,532  { 

5.W 

18,000 

9.52 

1.200 

23.10 

6,032  ; 

4.« 

1.753  1 

1.35 

57,074   . 

*IucladeB  placing  stone  on  shore  connection  after  water  fell, 
▲n  average  of  43.9  hours  per  linear  foot. 

Statement  of  cost,  A$hbrook  Neck, 


Kind  of  work. 


Pay  roll. 


Superintendence >  $1, 212. 00 

Mat   building.    3,665.2 

squarea 3,870.00 

Shore    connection,  714.5 

squares 514. 83 

Grading  bank,  1,300  linear 

feet 1,926.51 

Clearing,  5  2  acres 174.92 

Paving    bank,   1,889.7 

squares 2, 450. 34 

Towing ;     1,850.06 

Memphis  oftice  and  sun    i  j 

dries *        789.8:j 


Subsist- 
ence. 


Material. 


ToUl. 


$73.23    I  $1,285.23 


1,061.73  $13,007.65 
141.21       2,188.95 


I 


396.06 
47.97 


719.62 
401.43  ' 


272.65 


5. 630. 21 
1.363.01 

I  I 

483.23  I     1,273.06 


17. 940. 28 
2.844.99 


2.595.22 
222.89 


8.800.17  i 
3,614.50  : 


I^bor 
cost. 


$1,348 
.9181 


1.7866 
42.86 


Amounts  expended,  now  l 

work 12, 789. 39 

Repairs  Ut  old  work 1 .  067. 00  I 

Pocket  mat  Station  28  . . .  740. 4 1  : 


2,841.25     22,946.70     38, 576. 34  i  ^ 30. 256 

292.69       3,917.56       5,277.34  ] 

155.54       2,323.72       3,219.67       '2.2386 


Total  expended....    14,596.89       3,289.48     29,186.98 


47,073.35 


Material     Total 
cost.    I  per  unit 


$3,549 

3.0636 

.2097 


2.9871 


$1897 
3,917 


1.9iO 

42.M 


4.689 


•g.Otfl 


*  New  work,  cost  per  linear  foot. 

Total  net  coat.  1,275  foet  new  work  completed $88.57134 

Average  net  cost  per  loot,  new  work  completed 30i2M 

Average  net  co.-itper  foot,  new  work— 

For  labor 8.86« 

For  material 16.54S 

For  towing v t&i 

Memphis  oflice,  property  and  sundries LOOO 

Snperinteadeace LW8 
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Material  per  unit  statement. 


Kind  of  work. 

Stone. 

Outricydt. 
1.1126 
.9738 
2.001 

Brush. 

Poles. 

Wire. 

Pounds. 
7.04 
9.14 

Wire 
strand. 

Spikes. 

Coal. 

MAt  worlc,  3,666.2  BqnarM 

Shoro  connection,  714.5  Aqnares. 
P»vin^   bank,  1.889.7  squares. . . 
OradiDic  bank,  1.300  linear  feet. 
Pocket   mat,  SUtion.  28,400 
»<|aar<es 

Cords. 
1.1601 
.801 

Cords. 
0.214 
.20 

Pounds. 
3.77 
5 

Pounds. 
1.255 
.975 

Bushels. 

1.57 
1 

1.57 

2.0587 
9,443.68 

6.76 

1.0475 
5,243 

4.112 

.20 
1,009.1 

.791 

9.24 
36.150 

28.35 

•  5 

Xotal  consumed,  |>ocketmatnot 
iuclnciod. .......  

1 
19,165      ,5.700 

1 

15. 031        4. 47 

17. 385. 25 

A.^ernfZ^  oonsximed  per  linear 
foot;.  p<»cket  mat  not  included 
<1,275  feet  new  work) 

)3.63 

Percentage  of  cost. 


Items. 


Superintendence 

LjftDor  &nd  subsistence 

Material 

Memphis  office,  property  and  sundries 
Towing 

Xotal 


Amount. 


$1,285.23 

11  304.09 

21.099.46 

1,273.06 

3, 614.  50 


38, 576. 34 


Percent* 
age. 

3.4 
29.4 
54.7 
3.1 
9.4 


100 


Tintrit9.g. — The  steamer  Osceola  was  employed  from  December  21  to  Jannary  31, 
inclnstv-e,  and  the  steamer  Vedette  towed  five  barges  stone  from  Greenville.  The 
e:xpenae  of  tag  Parker  has  all  been  charged  to  harbor  work. 

Cost  of  Osceola  SLud  Vedette $2,131.41 

I>e<lact>  towage6,252.1  cords  bmsh  and  poles 625.21 

Cost  towing  stone *. 1,506.20 

A^era^e  cost  per  yard  for  12,075  cable  yards,  12.47  cents. 

Xiig  I^arker  was  employed  from  December  23  to  March  3.  Cost,  $1,483,07.  Aver- 
a^e  cost  per  day,  $21,189,  all  charged  against  harbor  work.  This  boat  handled  from 
Cireenville  live  barges  stone,  and  nine  barges  brush  and  poles  from  Wilkersons  Tow- 
bea^l.  Captain  Davidson  and  Engineer  Siiaw  have  rendered  very  efficient  service, 
and  tlie  nae  of  the  tng  has  been  very  valuable  to  the  work. 

Xlie  employees  generally  have  kept  up  the  same  standard  of  efficiency  reported  on 
tlie  Oreenvilie  work.  Statement  of  cost,  list  of  expenditures  (omitted),  and  distri- 
bution of  charges  attached. 

\'&Ty  respectfully,  L.  L.  Gilkey, 

Superintendent  Construction. 

M:r-  Arthur  Hider, 

iJniied  States  Assistant  Engineer, 
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Statement  of  costj  Ashhrook  Neck. 


Items. 


Qaantity.     Value. 


Pav  roll 

Sabsistence 

Pay  roll,  Memphis  office 

Brush cords . . 

Poles do — 

Stone cabic  yards. . 

StoDe  from  reserve,  $1. 749  per  cubic 

yard 

8tono  from  roserre,  loading  same 

I  inch  wire  strand pounds . . 

i  inch  wire  strand do — 

Galvanised  wire,  No.  12 do 

Spikes,  assorted do 

Nails keg.. 

Coal tons.. 

Coal  bills,  L.  B.  Musgrove 

Headlight  oil gallons. . 

Signal  oil do — 

Mecca  oil do 

Cylinderoil do.... 

Packing,  assorted pounds . . 

Iron do 

Manog.  Pid.  I.  Co.,  staples 

C.  B.  Jones,  forms,  Memphis  office 

Noland  Fontaine,  rent 

L.  Simpson,  water 

K. C.Graves,  ice 

"W.W.Carnes,  electric  current 

Poet-office,  stamps  and  Iwx  rent 

W.  A .  Beamer,  transportation 

J.  T.  Jamison,  traveling  expenses 

Noland  Fontaine,  rent 

Property  purchased 

Valves dosen.. 

Lantern  globes 


5.eoo 

40,951 

39,225 

12, 100 

1 

814.41 


Total. 


Received. 


5.248 
1.009.1 
11.151.2 

923.48 


595 
981 
50 
302 
200 
400 


6 
12 


807.06 
655.67 
789.83 
610. 12 
765.92 
615.66 


.615. 

152. 

195. 

.027. 

717. 

220. 

1. 

,751. 

,949. 

59. 

26. 

6. 

143. 

54. 

10. 

78. 

14. 

68. 

15. 

27. 

3. 

6. 

15. 

15. 

88. 

162. 

7. 

7. 


Qaantity.      Value.    iQnantity.    Talae. 


53, 703. 19 


Returned  to  plant. 


Expended. 


1.500 

25,886 

3,075 

6.400 

1 

119 


30 
514 
50 
107 


$366.19 


52.35 

649.74 

56.27 

112.00 

1.60 

255.85 

4. 949. 95 

3.60 

18.03 

6.00 

80.25 


5.243 
1.009.1 
11,151.2 

923.48 


78.01 


6,629.84 


4.100 
15.065 
36.150 

5,700 


$13L  807.06 
3,289.48 
789.83 
5, 610. 12 
1,765.82 
16,615  66 

1.615.16 
152.00 
143.01 
37R.13 
661.51 
108.38 


695.41 


565 
47 


195 
200 
400 


6 
12 


1,495.S 


55.34 

8,08 


63.15 
5i56 
10.00 


14.00 
68.33 
15.00 
27.38 
3.67 
6.00 
15  06 
15.40 
8g.S 
161 G 
7.20 
7.30 


I  47,073.35 


Distribution  of  expenditures. 
Superintendence : 

Pay  roll(341  days) $1,212.00 

Subsistence 73,23 

Steamers  Osceola  and  Vedette : 

Pay  roll  (548  days) 1,013.68 

Subsistence 273.60 

Coalinpf, pay  roll  (302  hours) 44.03 

Subsistence 12. 07 

a57  tons  coal 767.65 

Traveling  expenses  Jesse  Jamison 15. 40 

Grader  No.  1 : 

Pay  roll  (818i  days) 1,273.84 

Subsistence 243.27 

Coaling,  pav  roll  ( 156  hours) 22. 75 

Coaling,  subsistence 6. 25 

51.8  tons  coal 111.38 

100  pounds  packing 27. 28 

65  gellons  oils 21.05 

Grader  No.  77: 

Pay  roll  (247i  days) 363.33 

Subsistence 73.44 

Coaling,  payroll  (76  hours) 11.08 

Coaling,  subsistence 3.05 

30  tons  coal 64.61 

100  ponnds  packing 27. 28 

65galloD8  0ils 21.05 


$1,285.23 


2,131.43 


1,705.82 


563.81 
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Tug  Parker : 

Pay  roll  (340  days) $719.47 

Subsistence 90. 77 

Coaling,  payroll  (500  hours) 72.88 

Coaling,  subsistence 19. 99 

256.61  tons  coal 551.71 

Valves 7.20 

Lubricating  oil,  65  gallons 21. 05 


$1,483.07 


5,277.34 


8, 800. 17 


225.47 


222.89 


2,844.99 


Old  work : 

Pay  roll,  at  14.5758  cents  per  hour  (7,321  hours) 1, 067. 09 

Subsistence,  at  3.9978  cents  per  hour 292. 69 

2,631  cubic  yards  stone, at $1.489 ^3,917.56 

Paving  bank : 

Subsistence 719.62 

Pay  roll  (18,011  hours) 2,450.34 

3.781.2  cubic  yards  stone,  at  $1.489 5,  am  21 

Miscellaneous : 

565  gallons  headlight  oil 55. 54 

12  dozen  lantern  globes 7.30 

Property  purchased 162.63 

Clearing  5.2  acres : 

Pay  roll  (1,200  hours) 174.92 

Subsistence 47.97 

Shore  mat : 

Pay  roll  (3,532  hours) 514.83 

Subsistence 141. 21 

.     608.5  cubic  yards  stone 906.03 

100  cubic  yards  stone 174.90 

572cords  brush :...  612.04 

1,430  cords  poles 250.25 

6,630  pounds  wire,  at  1.83  cents 121.33 

3,572.5  pounds  wire  strand 106. 90 

700  pounds  spikes 17. 50 

Mat  work : 

Pay  roll  (26,5:7  hours) 3,870.90 

Subsistence 1,061.73 

4.130.3  cubic  yards  stone,  at  $1.489 6,161.86 

4,252  cords  brush 4,549.75 

786.1  cords  poles 1,375.67 

l,a59.25  pounds  wire  strand 346.12 

25,808  pounds  wire  Htrand 472.28 

4,600pounds  spikes 83.89 

47  gallons  signal  oil 8.08 

400  pounds  iron 10.00 

17,940.28 

Pocket  mat,  Station  28—400  squares: 

Pav  roll  (3,280  hours) 740.41 

Subsistence 155.54 

823.48  cubic  yards  stone,  at  $1.749 1,440.26 

Loading  same 152. 00 

419  cords  brush 448.33 

80  cords  poles 140.00 

3,712  pounds  wire,  at  1.83  cents 67.93 

2,000  pounds  wire  strand 68.20 

400  pounds  spikes 7.00 

Memphis  office:  3,219.67 

Pay  roll,  November  and  December 789. 83 

C.fi.  Jones, blank  forms 14.00 

Noland  Fontaine,  rent 176. 66 

L.Simpson,  water 15.00 

R.C.Graves,  ice 27.38 

W.  W.  Carnes,  electric  current 3. 67 

Postmaster,  box  rent  and  stamps 6. 00 

W,A.Beamer,  traiwportation 15.05 

1,047.59 
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DressiDg  grade,  1|300  linear  feet: 

Pay  roll (1,753  hours) $255.51 

Sabaistence 70. 05 

1325.56 

Total 47,073.35 


REPORT  OF  8UPER1NTKNDENT  OF  CONSTRUCTION  L.  L.  GILKBT  ON  REVETMENT  WORK 

AT  GREENVILLE  HARBOR. 

Greenville,  Miss.,  March  5, 1895. 

Sir:  The  following  final  report  on  constrnction  work  and  repairs  done  on  Green- 
ville front  from  September,  1894,  to  February,  1895,  is  respectfully  submitted: 

The  work  was  commenced  September  17, 1894,  under  8ui>eryi8ion  of  Mr.  George  C. 
Thomas,  superintendent  of  construction,  with  a  force  of  60  men  and  2  foremen, 
removing  stone  from  breaks  in  old  work  from  Stations  55  -|- 50  to  62.  This  work  was 
finished  September  20  and  force  worked  from  that  time  until  <  October  10.  Mr.  Thomas 
was  transferred  to  Lake  Providence  October  8  and  I  took  charge  of  the  work  on  that 
day,  transferring  most  of  his  foremen  with  him  and  partially  reorganizing  the  force. 

The  main  work  extended  from  September  17  to  December  22,  1^,  97  &y&,  less  13 
Sundays,  leaving  84  working  days. 

Following  is  the  average  forcfe  account: 

Men. 

Labor 162 

Graders 17 

Subsistence  and  hospital 5 

Superintendence 3 

Towing  (coaling  and  extra  included) 23 

Average  force  daily 210 

On  December  22  the  mat  party  finished  work  and  was  transferred  to  Asblirook 
Neck.  After  tbis  time  a  force  of  men  worked  until  January  27, 1895, 36  days,  making 
altogether  l,138i  days  to  finish  paving  bank.  This  work  was  somewhat  delayed  by 
ba<l  weather  during  January.     The  work  done : 

Lineur  f«t. 

Repair  work  (new)  Greenville  front  proper  (Station  54  -f-  92  to  Station  76,  less 

dike,  41  feet) 2.fi67 

Added  in  upper  end  of  Bachelors  Bend  (Station  96  +  32  to  Station  106  +  52) ... .  1.  CriO 

Total : z,m 

The  whole  of  old  work  of  seasons  of  1890,  1891,  and  1892  was  gone  over  at  a  very 
low  stage  of  water  (from  3  feet  above  to  3  feet  below  zero),  stone  distributed  smnll 
defects  repaired,  and  3,540  cubic  yards  new  stone  added  near  water  line  on  expajw-l 
mat.  In  addition  to  this  1,380  cubic  yards  stone  was  used,  «ecnre<l  from  breaks  on 
work  replaced  by  new.  Considerable  trouble  from  caving  bank  occurred  during  the 
early  part  of  the  work,  500  feet  of  hydraulic  grading  and  nearly  150  feet  of  haml 
graiiing  being  lost  from  this  cause.  Aside  from  this,  the  delay  waiting  on  material 
at  commencement  of  work  and  the  necessity  of  grading  715  feet  of  work  hy  hand, 
no  unusual  difficulties  and  practically  no-delay  attended  the  work  until  mat  building 
was  finished,  on  December  22,  the  weather  being  fine  and  labor  plentiful. 

Grading  hank — hydraulifi  griiders, — Grader  No.  77  was  placed  at  work  in  the  pocket 
between  Stations  55  and  61  September  22  and  worked  until  November  10  with  twc 
lines  2^-in(h  hose,  nozzle  l^  inches,  crew  12;  was  change<l  on  the  10th  to  one  \m 
4-inch  hose  (by  your  direction),  nozzle  If  inches,  pressure  190  i>onnd8.  A  marked 
improvement  in  quantity  of  work  was  shown  at  once.  Grader  worked  until  Novem- 
ber 13,  in  all  46  day«,  and  was  transferred  to  Mr.  Thomas  for  use  at  Lake  Provideiie* 
on  November  13.  Work  done,  868  linear  feet  grade ;  cost,  $1,490.97 ;  average  cost  pei 
linear  foot,  $1,718.     (This  does  not  include  60  feet  of  grade  lost). 

Grader  No.  1  (water  end  of  one  pump  badly  cracked;  water  pressure  130  to  14' 
pounds ;  hose,  4  inches ;  nozzle.  If  inches  and  If  inches.)  Commenced  work  Octol»er ! 
and  worked  with  a  single  crew  until  October  12 ;  from  that  time  until  23d  a  double 
crew  was  employed.  Time  of  single  crew,  9  days,  less  2  Sundays ;  time  of  doubb 
crew,  11  dayH,  loss  4'  Sundays ;  total  single  crow,  '2*1  days ;  work  done,  702  linear  feet 
cost,  $1,085.74;  average  cost  per  linear  foot,  $1.5466  (not  including  35  feet  of  jrradt 
lost  by  caving.)    The  cost  of  finishing  work  done  by  this  grader  was  very  small. 
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(jrader  No.  3,  nmniog  one  pamp  only ;  pressure,  130  pounds ;  hose,  4  inches ;  nozzle, 
1^ inches;  commenced  work  on  the  24th  of  October.  Lost  24th,  25th,  and  29th  of 
October  on  repairs,  and  ran  until  November  17,  being  then  transferred  to  Mr.  George 
C.  Thomas  for  use  at  Lake  Providence.  Owing  to  underlying  sand,  slope  gullieid 
badly  after  this  grader  and  grader  No.  77,  and  grade  could  not  be  finished  well. 
Time,  single  crew,  24  days;  three  Sundays  off  leaves  21  working  days.  Work  done, 
7^  linear  feet;  cost,  $1,028.59;  average  cost  per  linear  foot,  $1.3103. 

Hand  grading. — Owing  to  the  proximity  of  the  levee  between  Stations  55  and 
61-f^i  ftnd  the  fact  that  the  underlying  strata  of  sand  would  not  stand  hydraulic 
graiding,  this  part  of  the  work  was  done  by  hand  and  with  teams  at  a  very  heavy 
expense.  The  average  per  foot  of  this  work  was  cut  down  very  much  by  the  grad- 
ing of  165  feet  of  light  work  at  ends  of  work.  Total  work  done,  715  linear  feet; 
oo8t,  $2,922.29;  per  foot,  $4.08. 

Dressing  grade  by  hand  and  with  teams  was  commenced  Octolier  20  and  finished 
November  30.  Work  done,  2,355  linear  feet;  cost,  $2,673.49;  average  cost  per  linear 
foot,  $1,131. 

The  cost  of  completed  grade,  slopes  3^  and  4  to  1,  including  hand,  t«am,  and 
hydraulic  grading,  and  dressing  grade,  was  $9,201.08,  an  average  cost  per  linear  foot 
of  $2,994. 

Explosives  were  use<l  in  the  early  part  of  the  work  by  Mr.  Thomas  to  lopson  up  or 
tarn  over  the  upper  bank.  This  was  continued  after  he  left  on  the  first  2,000  feet  of 
work,  but  was  then  abandoned,  the  loosening  of  the  earth  causing  the  danger  of  an 
overfall  on  thenozzleman  to  be  so  great  that  an  increased  distance  in  playing  stream 
weakened  cutting  force  to  such  an  extent  that  the  gain  from  explosives,  if  any,  is 
doubtful. 

Mat  building. — The  building  of  pocket  mat  was  commenced  on  arrival  of  brush, 
October  10,  and  of  main  mat,  October  23,  on  arrival  of  three-eighths  inch  wire  strand 
necessary,  and  continued  until  December  22,  when  the  work  was  completed  and 
party  transferred  to  Ash  brook  Neck. 

Five  channel  mats  were  put  in  as  follows: 

Main  mat:  Sqcares. 

No.  1,  830  by  200  feet 1,660 

No.  2,  702  by  280  feet 1,965.6 

No.  3,  625  by  280  feet 1,470 

No.  4,  600  by  280  feet 1,680 

No.  5,  540  by  280  feet 1,512 

Total  (3,197  linear  feet) 8,287.6 

Pocket  mat : 

No.  1,  550  by  105  feet 577.5 

Nos.  3and4 704 

Shore  connection 613 

1,894.5 

Total  mat  work , 10,182.1 

The  method  of  construction  used  for  these  mats  was,  for  mats  Nos.  1,  2,  and  3  the 
same  as  nsed  by  Mr.  Thomas  at  Delta  last  year ;  for  mats  Nos.  4  and  5  au  extra  layer 
or  covering  of  one  thickness  of  brush  was  extended  over  the  whole  of  the  mat,  the 
top  layer  being  laid  parallel  to  the  bottom  one ;  this  makes  a  very  close  mat,  but 
poled  the  old  way  (spaeings  8  feet)  is  very  stiff. 

Towing, — The  towing  necessary  at  the  work  and  handling  stone  barges  to  and  from 
the  Georgia  Pacific  Tipple  and  fleet  was  done  by  the  tug  Parker ^  in  commission  from 
September  17  to  Deoemoer  22,  ninety-seven  days^  at  a  cost  of  $1,837.73,  an  average 
per  day  of  $19.98. 

The  steamer  OBceola  was  placed  in  commission  October  1,  1894,  and  made  one  trip 
to  Memphis  after  brush  barges,  and  was  employed  towing  brush  for  this  work  until 
December  20,  being  transferred  on  the  21st  to  Ashbrook  Neck.  The  only  use  made 
of  this  boat  was  brush  and  pole  towing,  so  that  this  expense  has  been  charged  in 
cost  of  these  items  of  material,  the  cost  being  for  towing,  28.127  cents  per  cord,  less 
amount  charged  back  to  contractors,  3.582  cents;  net  cost,  24.545  cents.  Days  in 
commission,  81 ;  average  cost  per  day,  $49.42.  Barges  to  and  from  brush  camp,  63; 
barges  between  brush  camp  and  work  (and  Ashbrook  Neck),  16.  (A  deduction  from 
fuel  made  to  cover). 

Paring  bank. — Owing  to  the  unusually  low  stage  of  the  water  this  work  was  done 
in  adYance  of  mat  building  halfway  up  the  slope;  the  condition  after  grading  hud 
been  done  made  it  seem  safe  to  do  so.  This  work  was  finished  January  27,  1895. 
Work  done,  32,875  squares. 

Material. — Brush  and  poles  were  obtained  by  contract  from  Messrs.  Hunter  «fe 
Frey,  contractors,  the  supply  being  about  sufficient  for  the  needs  of  the  work, 
though  some  delay  ensued  irom  shortage  in  delivery  in  December. 
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SUme, — 6,053.4  cubic  yards  of  stoae  was  used  from  White  River  stone  at  fleet,and 
18,045.2  cubic  yards  stone  was  obtained  under  contract  with  J.  B.  &  W.  L.  Killebrew, 
delivered  on  barges. 
The  percentage  of  cost  of  the  different  it-ems  of  work  was  (old  work  not  included): 


Items. 

Charge,    j  Per  cent 

Payroll 

$24  578  41 

2R4 

Subsistence 

4.191.00 

55.033.46 

2,601.28 

4.8 

Material 

Q.7 

Prnparty  «Dd  miftc^llAiieonff . ...                            — 

3.1 

Total 

86,4»4.75 

100 

The  percentage  of  cost  of  the  several  kinds  of  work  was : 


Kind  of  work. 


Soperintendence 

Mat  work 

Pocket  mat  and  shore  connection 

Grading  bank  and  dressing  grade 

Paving  Dank  and  surface  drains 

Towing 

riorveys  

Property,  office,  and  miscellaneous  charges 

Total 


Charge. 

Percent 

$1,356.83 

1.57 

45. 840. 71 

SXIO 

9,577.14 

11,07 

0.201.08 

10.  G 

15,683.53 

li08 

1,837.73 

ill 

300.45 

.34 

2,001.28 

3.U 

86,404.75 

100 

In  conclusion  I  wish  to  thank  my  subordinates  generally ,  and  especially  Messrs. 
B.  Banmgarden,  head  foreman ;  Frank  Reinhold,  mat  foreman,  and  Gerard  Brandoo, 
commissary,  for  the  satisfactory  maimer  in  which  the  duties  of  their  several  posi- 
tions have  been  performed. 

The  different  items  of  cost  will  be  found  in  the  statements  attached— list  of 
charges  and  expenditures,  distribution  of  expenditures,  and  statement  of  charges  to 
be  made  against  Lake  Providence  Reach  and  Ashbrook  Neck — herewith. 
Very  respectfully, 

L.  L.  GiLKEY, 

Superintendent  of  Construction. 
Mr.  Arthur  Hider, 

United  States  Assistant  Engineer. 


Statement  of  cost,  Gretnville  Harbor, 


Classification  of  work  and  units. 

Pay  roll. 

Subsi8^ 
ence. 

Material. 

Total. 

Unit  of 
cost, 
labor. 

Unit  of 

cost,  ma 

terial. 

Total. 

$1, 271. 25 
5,223.97 
4, 010. 09 
1, 403.  30 
564.26 
2, 449.  27 
4,  769. 60 
3,  240.  55 
78.04 

$a5.58 
1. 145.  50 
879. 32 
327.43 
123.72 
301. 97 
666.04 
377. 86 
17.12 

$1,356.83 

25,046.85 

10, 800. 86 

6.423.20 

3, 153. 04 

2.022.29 

6.278.79 

15,588.37 

95.16 

2,691.28 

300.45 

1, 837. 73 

Mats  1  and  3, 5,005.6  squares 

Mats  4  and  5, 3, 192  squares 

Pocket  mats,  1,282.3  squares 

Shore  connection,  613  squares 

Hand  grading.  715  linear  feet 

Hydraulic  grading,  2,355 linear  feet. 
Paring  bank,  3,287.5  squares 

fio,  577. 38 
15,010.45 
4.602.47 
2, 465. 06 
111.05 
843.15 
11.069.96 

$L240     $3,842 
1.532       4.702 
1.42         3.589 
1.122       4.023 
3.931         .156 
2.308         .356 
1.103       3.641 

$5,092 
6.234 
5.009 
5.  US 

4.og: 

lfi6« 
4.744 

250. 17 
1,227.91 

50.28 
156. 78 

Towing 

453.04 

;;;;;;;!;;;;;;;; 



Total  cost  new  work 

Amount  exi>ended  on  old  work 

24, 578.  41 
1,588.24 

4,101.60 
348.26 

55.033.46 
4, 083. 17 

86,494.75 
6,  019. 67 

1       .J 



' 

26. 166. 65 

4,  539. 86 

59.116.63 

92.514.42 

Steamer  OsceoU  (included  in  ma 
terlal) 



2, 361. 04 

578.04 

1,063.04 

4,003.02 
510. 66 

1 

Less  amount  charged  Hunter  and 
Prev                        

i 

"■ 

Net  amount  charge<l  in  ma- 
terial                            

3. 492. 36 



Average  cost  of  new  work,  3,087  linear  feet,  $86,494.75;  equal  to  $28.02  per  linear  foot. 
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Material  per  unit  statement. 


Kind  of  work  and 
quantity. 

Bmah. 

Poles. 

Stone. 

Wire 
strand. 

Spikes. 

Staples. 

Wire. 

Coal. 

Mat«  1  ftmi  3,  5,005.6 
squares 

Cord; 
1.1674 

1.474 

.00 

.890 

Oorda.       Cub.  yda. 
0. 1024          1  AMU 

Lb9.          Lba. 
4.800        0.07 

6.108          .0902 

4.124          .97 

0.285         1.024 

Lh9. 

0.068 
.0601 

Lh9. 

0.28 
•.302 
0.284 
0.285 

BruheU. 

Mats  4  and  5.  3,102 
squares 

.206 
.201 
.101 

1.3413 

1.114 

1.500 

Pocket  raat,   1,282.3 

Shore  coiinectiou,613 
sq^nares 

Hydraulic   grading, 
2,3.55  linwir  feet.-.. 

2.55 

Paving  bank,  3.287.5 
squares 

2.600 

1 

Total  consumed 

Total  per  linear  foot 
new  work,  3,087 
squares 

i2,2i6.66 
8.06 

2.011.6 
.661 

20,558.29 
6.66 

49,204 
16 

0,000 
3.2 

600 
.16 

04,571 
30.63 

104 
6.20 

Labor  per  unit  etatement. 


Kind  of  work  and  quantity. 


Mats  1, 2,  and  3, 5,095.6  squares 

Mats  4  and  5, 3,192  squares 

Pocket  mat,  1,282.3  squares 

Shore  connection,  613  squares 

Grading  l>ank,  715  linear  feet 

Grading  bank  (hydraulic),  2,355  linear  feet 

Dressing  grade,  2,355  linear  feet 

Paving  bank,  3,287.5  squares,  0,105  Lours  day  labor,  December  and 
January 


32,135 

24,668 

0,186 

3,471 

\  \  10, 156 

I  ^1,728 

11,845 

;  18,262 

•  ^2,268 

19,705 


*6.962 
*7.728 
*7. 163 
•5.662 
:  14.  203 
:  2. 417 

:4.8 

:  3. 63 
:.062 

:5.094 


Per  foot, 

complete 

work. 


15.546 
24.1^4 

4.100 

16.62 
4.80 
4.502 

5.413 


*  Hours  per  square.  t  Hand.  \  Hours  per  linear  foot.  ^  Teams. 

Total  for  complete  work,  3,087  linear  feet,  123,423  hours,  or  40  hours  per  linear  foot. 
NoTB.— This  average  in  for  actual  length  complete  work,  not  counting  laps  of  mats. 

Recapitulation  cost  of  labor. 


Classification. 


Hospital 

Serving  subsistence 

Watchink 

Hand  and  team  gnule 

Paving  bank,  old  work . . . 
Paving  bank,  new  work. 

Surface  drains 

Dressing  grade 

flats  1,  2,  andS 

MatH  4  and  5 

Pocket  mats 

Making  wire 

Shore  connections 


Total 

Saperintendenee 

Tu};  I'arker 

Grader  No.  77 

(irader  No.  1 

Grader  No.  a 

Hand  grade,  teams 

Dressing  grade,  teams . 
Steamer  Osceola 


Grand  total. 


Hours 
expense. 


2,202 
11,408 
2,968 


10,668 


16,668 


Hours 
labor. 


10,155 
9,770 

10,600 

480 

8,262 

28,826 

22,609 
8,353 
6,509 
3,073 


Pay  roll. 


$493.83 

1,286.90 

583.03 

1.518.98 

1,396.30 

1,487.22 

66.92 

1, 144. 7U 

4,037.15 

3, 155. 39 

1,174.22 

905.00 

425.36 


Sub- 
sistence. 


108,  727 
2,488 
4,583 
4,988 
3,590 
3,267 
1.768 
2.286 
10,625 


17,675.00 

1,271.25 

1,227.91 

1, 053. 28 

698.12 

674.98 

798.44 

1,000.12 

2,361.04 


142. 322       26,  760. 14 


$87.42 
383.79 

98.54 
236.48 
258.29 
331.24 

14.40 
270.72 
027.03 
692.16 
269. 30 
208.85 

97.48 


3, 875.  70 
85.58 
156.78 
160.96 
110.06 
100.50 


578.04 


5,067.62 


Average  cost  per  man  for  actual  labor  (pay  roll) $16. 25622 

Average  cost  per  man  for  actual  labor  (suDsistenoe) 3. 56461 

Total 19. 
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REPORT  OF  SUPERINTENDENT  OF   CONSTRUCTION  GEORGE  C.   THOMAS  ON  REVETUENT 
WORK  AT  LAKE  PROVIDENCE,  LA. 

Greenville,  Miss.,  March  S9, 1895. 

Sir  :  The  followiug  final  report  of  revetment  work  at  Lake  Providence,  La.,  for 
the  season  of  1894-95  is  respectfally  submitted: 

The  work  proposed  was  for  the  parpose  of  checkiuff  the  encroachment  of  the  river 
upon  the  Elton  Levee,  1  mile  above  the  town  of  Lake  Providence,  La.  The  plan 
originally  adopted  was  for  a  system  of  subaqueous  woven  willow  mats  280  feet  wide, 
commencing  about  the  center  of  the  caving  bank.  Station  45,  and  extending  down- 
stream to  and  around  the  point  at  the  upper  Lake  Providence  Landing;  thence  from 
the  point  of  beginning  upstream  as  far  as  the  low- water  season  would  permit,  the 
npper  bank  to  be  graded  to  a  slope  of  4  to  1  and  covered  with  a  stone  paving  10 
inches  thick  from  a  Junction  with  inner  edge  of  mat  up  to  an  elevation  of  28  feet 
above  zero  of  Lake  Providence  gauge. 

Under  instructions  this  plan  was  changed  during  the  season  by  the  introdoction 
of  fascine  mats  300  feet  wide  for  the  upper  1,500  feet  of  the  work  and  an  entire 
change  in  the  system  of  paving,  a  6-inch  flat  paving  being  substituted  for  the  10-inch 
shingle  paving  previously  in  use. 

The  plant  arrived  on  the  work  October  10,  1894,  but  owing  to  delay  in  obtaining 
line  and  cable  active  operations  were  not  begun  until  October  20.  Work  cloeed 
down  March  13,  1895,  with  a  total  of  4,803  linear  feet  of  work  completed  daring  the 
season,  at  a  cost  of  $29.85  per  linear  foot. 

Clearing. — Eleven  hundred  feet  of  bank  along  the  proposed  work  was  covered  with 
a  growth  of  small  timber,  underbrush,  and  vines.  This  was  cleared  back  beyond  the 
slope  line  at  a  cost  of  $12.75  per  acre.    Total  cleared,  3f  acres. 

Hydraulic  grading. — Grader  No  1,  with  a  double  crew,  single  line  4-inch  hose, 
nozzle  If  inches,  water  pressure  135  to  140  pounds,  was  put  in  service  October  *£, 
1894,  and  constantly  employed  sixteen  hours  per  day  (Sundays  excepted)  nntjl 
December  18, 1894,  when  she  W2»s  shut  down  and  transferred  to  plant  at  Greenvilie. 
A  second  line  of  nose  was  introduced  November  9,  1894,  and  operated  for  three 
days,  when  it  was  abandoned  on  account  of  increased  leakage  in  fractured  pump. 
Actual  working  time,  45  days;  amount  cut,  2,040  linear  feet;  average  per  day,  45,3 
linear  feet. 

Giader  No.  77  began  work  November  16,  1894  with  a  single  crew,  oneline  of  4-inch 
hose,  nozzle  li-inches,  water  pressure  190  pounds,  and  was  in  service  until  December 
10, 1894.  Actual  working  time,  17  days;  amount  cut,  235  linear  feet;  average  per 
day,  13.8 linear  feet. 

Grader  No.  3,  with  single  crew,  single  pump,  one  line  4-inch  hose,  nozzle  1^^ 
inches,  water  pressure  160  pounds^  was  put  in  service  November  20, 1894 ;  shut  down 
December  27,  to  avrait  completion  of  mat  under  caving  bank;  resumed  work  Janu- 
ary 5, 1895,  and  again  shut  down  January  29  on  account  of  high  water;  was  again 
put  in  service  February  7  with  double  crew,  and  completed  the  season  on  February 
22.  Actuiil  working  time,  56  days;  amount  out,  2,725  linear  feet;  average  per  day, 
48.7  linear  feet. 

The  bank  at  this  point  is  subject  to  four  classifications,  as  follows :  From  Stations 
17  to  25,  a  sandy  loam  overlying  a  stratum  of  blue  gumbo  at  about  the  same  eleva- 
tion and  dip  of  the  slope  line,  affording  a  comparatively  easy  ont,  with  no  tendencies 
toward  gullyiDg.  From  Stations  25  to  33,  a  10-foot  stratum  of  buckshot  with  gamho 
underneath,  the  most  difficult  bank  to  cut  that  has  as  yet  come  under  my  observa- 
tion. From  Stations  33  to  48,  buckshot  with  sand  underneath,  as  sucoessfhlly  han- 
dled (by  an  experienced  nozzleman)  as  the  lower  bank,  where  buckshot  exceeds 5 
feet  in  depth,  as  was  the  case  for  one-half  this  distance.  The  remainder  of  the  bank 
consisted  of  pure  sand  and  resulted  in  the  usual  gullying,  until  toward  the  close  of 
the  season,  when  it  was  obviated  to  a  considerable  extent  by  producing  the  upper 
cut  from  200  to  300  feet  ahead,  giving  the  water  pouring  over  the  slope  only  soffi- 
cient  fall  to  carry  off  the  material  cut. 

From  the  above  classification  it  is  obvious  that  no  legitimate  comparison  csn  be 
drawn  of  the  work  of  the  two  large  machines.  In  the  same  soil  and  under  condi- 
tions similar  to  those  under  which  they  were  working  any  superiority  of  the  one 
over  the  other  would,  I  believe,  be  due  to  the  judgment  of  the  foreman  in  charge, 
which  is  a  greater  essential  to  cheap  grading  than  the  size  of  the  nozzle  or  the  pres- 
sure behind  it. 

Slope  dressing  was  done  by  means  of  shovels  and  teams  with  drag  scrapers.  Con- 
siderable scour  occurred  between  Stations  20  aud  24  during  the  January  rise^ 
This  was  regraded  with  shovels  and  teams  and  charged  against  "slope  dressing." 
Total  amount  completed  bank,  4,900  linear  feet;  cost  hydraulic  grading,  ^1-**^P^ 
linear  foot:  cost  slope  dressing,  63  cents  per  linear  foot;  total  cost  completed,  12.075 
per  linear  root. 
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Mattress  constmotion  was  began  October  22^  1894,  and  completed  February  23, 1895. 
Owing  to  ft  scarcity  of  barges  at  the  beginning  of  the  season  and  the  failure  of  brush 
contractors  (between  the  1st  and  15th  of  November)  to  supply  the  requisite  amount 
of  material  for  the  employment  of  a  fall  force  the  work  was  not  pushed  as  rapidly 
as  should  have  been  done.  Excepting  these  delays,  everything  was  favorable  fur  the 
rapid  constmctiun  of  this  work  np  to  Januarv  15,  1895,  when,  owing  to  a  high  stage 
of  water  (24  feet  Lake  Providence  gauge)  and  the  great  amount  of  drift  running,  it 
was  considered  unsafe  to  attempt  further  mattress  construction  nntil  the  water  began 
to  fall.  Work  was  again  resumed  February  1  and  the  last  channel  mat  was  completed 
February  9. 

Plant  for  constrnetion  of  fascine  mats  arrived  on  the  work  December  1 1 .  Mat  boats, 
fascine,  and  mooring  barges  borrowed  from  second  district;  remainder  of  outfit  from 
plant  at  Greenville.  An  independent  organization  was  formed  for  this  work,  wap  put 
in  service  December  18,  and  closed  down  January  26, 1895,  with  a  total  of  1,460  linear 
feet  of  mat  built,  including  laps. 

The  following  is  the  number,  style,  and  dimensions  of  mats  constructed  and  sunk 
daring  the  season : 

Channel  mat:  Sqoarea. 

No.  1  (woven)  557  by  280  feet 1.550.6 

No.  2  (woven)  610  by  280  feet 1,708 

No.  3  (woven)  500  by  280  feet 1,400 

No.  4  (woven)  736  by  280  feet 2,060.8 

No.  5  (woven)  700  by  280  feet 1,960 

No.  6  (fascine)  810  by  300  feet 2,430 

No.  7  (fascine)  a50  by  300 feet .v.  1,950 

No.  8(fascine)455by280feet 1,274 

Total  5,018  linear  feet. 

Pocket  mat : 

No.  1  (woven) 275 

No.  2  (woven) 615 

No.  3  (woven) 324.4 

No.  4  (woven) •. 853 

No.  5  ( woven)...  ^ 151.6 

Shore  connection  (woven)  mats  Nos.  4  and  5 248. 8 

Total  mat  work linear  feet..  5,018,  or  17,810.2 

Less  amount  laps do 215 

Completed  work do 4,803 

Mats  Nos.  1,  2,  3,  and  4  woven  similar  in  plan  of  construction  to  those  of  previous 
season,  while  for  No.  5  the  extra  cover  of  brush  was  extended  over  its  entire  surface 
making  a  very  close,  thick  mat,  but  considered  too  stiff  for  sinking  safely  when  cur- 
rent exceeds  a  velocity  of  4  feet  per  second. 

Nos.  6,  7,  and  8  were  fascine  mats,  constructed  upon  the  plan  ado4[)ted  in  the  second 
district,  and  are,  in  ray  opinion,  fnr  superior  to  the  woven  mat  in  every  particular. 

Considering  the  expense  of  equipping  an  independent  outfit  for  the  construction 
of  but  1,5(X)  feet  of  tliis  work,  the  lack  of  experience  of  the  force  employed,  and  the 
disadvantages  under  which  the  work  was  carried  on  by  reason  of  a  constantly  cav- 
ing bank,  no  just  conclusion  can  be  reached  as  to  the  comparative  cost  of  the  two 
classes  of  work  for  a  season,  except  as  regards  material  which  is  found  to  be  17  per 
cent  greater  for  the  fascine  mat. 

Mats  Nos.  1, 2, 3, 6,  and  7  were  sunk  nnder  a  caving  bank  before  grading,  necessi- 
tating the  construction  of  aprons  or  shore  mats  over  all  except  No.  7  to  connect 
them  with  the  shore.  After  bank  was  graded  connections  were  constructed  on 
woven  plan,  with  extra  cover  of  brush  oroitt«d.  Mat  No.  7  was  sunk  at  a  high  stage 
of  water  and  the  irregularities  of  the  bank  under  the  mat  removed  by  hydraulic 
grading. 

No  unusual  difficulties  were  encountered  in  sinking  any  of  these  mats.  Consider- 
able drift  accumulated  above  the  mooring  barges  on  Mat  No.  7  during  the  rise  in 
January;  this  was  held  in  place  while  sinking  mat  by  means  of  cables  fastened  to 
rafts  ana  coal  shell  in  drift  pile  above  mooring  barges. 

Mat  No.  8,  the  last  of  the  series,  was  caught  in  an  ice  gorge  on  February  13,  and 
sinking  delayed  until  the  21st.  Some  little  trouble  was  experienced  in  holding  this 
mat  in  place  and  protecting  the  outer  mooring  barge  from  being  cut  down.  All 
manila  lines  were  cut  by  the  ice  and  steel  cables  substituted ;  considerable  line  lost 
and  three  cables  parted.  A  sheeting  of  2  inches  cottonwood  was  at  first  used  for 
the  protection  of  the  out^r  end  of  mooring  barge,  but  was  found  to  last  only  a  short 
while  and  too  much  danger  attending  the  replacing  of  it.  A  wire  screen  was  then 
constructed  of  three-eighth-inch  wire  strand,  15  feet  wide  and  40  feet  long,  with 
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heavy  chains  top  and  bottom,  Tfire  woven  through  links  in  chain.  This  was  throim 
over  and  around  the  end  of  barjpe,  with  top  chain  securely  fastened  to  timberheads 
on  deck  with  slip  lines  for  lowering  to  desired  depth.  This  was  found  to  be  effective, 
and  no  further  trouble  was  exiterienced. 

Bank  paving  was  begnn  November  17,  1894,  and  completed  March  12, 1895,  with  m 
total  of  6,329  squares  for  the  season.  As  previously  stated,  the  style  of  this  pavtni^ 
was  changed  from  that  of  previous  years  and  a  flat  paving  introduced.  This  change 
was  made  November  19,  and  was  in  force  for  the  remainder  of  the  season,  exoepUns 
on  a  sample  strip  100  feet  wide,  ordered  by  the  officer  in  chanze,  and  consisting  of  3 
inches  or  spalls  overlaid  with  a  single  course  of  flat  stone.  The  heavy  rains  toward 
the  close  of  the  season  thoroughly  demonstrated  the  superiority  of  this  style  of  pac- 
ing over  any  that  has  yet  come  under  my  observation  for  the  protection  of  a  sand 
slope.agaiust  the  action  of  surface  water. 

Surface  draifiage.^P&ved  drains,  with  3-inoh  broken  stone  in  bed,  were  introduced 
whenever  necessary,  and  light  levees  thrown  up  along  top  of  bank  to  prevent  the 
indiscriminate  passage  of  surface  water  over  the  slope.  A  dam  was  thrown  across 
the  old  bayou  at  Station  22  and  water  from  barrow  pits  drawn  off  through  ditch,  cat 
for  the  purpose,  discharging  into  the  river  below  the  upper  landing. 

iSloas^ooiliny.— Twenty-eight  thousand  five  hundred  and  twenty-nine  cubic  yards 
of  stone  used  on  this  work  was  loaded  from  the  reserve  at  Pilcher  Point,  La.  Labor 
employed  at  $1.25  per  day  and  board  themselves.  Cost  of  loading  stone  was  21.6 
cents  per  cubic  yard.  Owing  to  the  sloughing  of  the  bank  upon  which  this  stone 
was  unloaded  and  the  vast  amount  of  sediment  deposited  over  it  during  last  hi^fa 
water  one-fourth  of  the  amount  loaded  had  to  be  worked  out  with  picks,  making 
the  cost  of  joading  a  little  in  excess  of  what  it  would  have  been  under  ordinary 
circumstances. 

Towing. — llie  steamer  Emma  Eiheridge  was  put  in  service  October  9, 1894,  and  con- 
stantly employed  in  towing  material  and  general  harbor  work  until  the  close  of  the 
season,  March  14, 1895,  when  she  was  transferred  to  plant  at  Greenville.  Time  in 
service,  156  days;  cost  per  day,  $57.56. 

Steamer  Vidalia  was  put  in  commission  November  27  and  sent  to  Memphis  for 
fascine-mat  outfit;  returning,  arrived  at  works  Decepiber  11  and  was  employed  on 
towing  material  and  harbor  work  until  March  5,  1895,  when  she  was  transferred  to 
towing  stone.    Time  in  service,  99  days;  cost  per  day,  $46.62. 

Material,— Brufih  and  poles  were  furnished  under  contract  by  Messrs.  Hunter  & 
Frey,  loaded  on  Government  barges.  Material  was  obtained  from  Stack  Island, 
Transylvania,  Island  95,  and  Poverty  Point,  was  of  good  quality  and  furnished  in 
quantity  sufficient  for  the  demands  of  the  work,  excepting  for  the  time  previoosly 
noted  (November  1  to  15,  1894). 

Stone  was  obtained  from  the  reserve  at  Pllchers  Point  (loaded  by  Government  force) 
and  by  contract  from  J.  B.  &  W.  L.  Killebrew,  delivered  on  barges  at  Greenville, 
Miss. 

Statement  of  coet^  Lake  Providence,  La. 


Clamiflcation  of  work. 


SaperinteDdenoe 

Woven  mat.  .sqaarM. 
Woven    mat,   pocket, 

squares 

Fucine  mat . .  squares . . 
Fascine  mat,   shore, 

sciuarea 

Hvdraulio    grading, 

linearfeet 

Dreesina  slope 

Paving  bank,  squares. . 
Loading  atone,   cubic  , 

yards I  28,529.2 

Mlsoellaneoas  and 


UniU. 


8.688.4 

2.219 
5,6M 

248.8 

4,900 
4.000 
8.329 


property . 
Towing  — 


1 


ToUl. 


Pay  roll. 


$2,441.87 
10,930.80 

2,865.40 
10,442.08 

400.95 

6,847.42 
2,734.00 
4,887.35 

6,167.92 


7,662.83 


Subsist* 
enoe- 


MaterUl. 


$232.03 
2,925.60  $25,150.23 


128.65 
1,836.70 

46.25 

168.70 
851.20 
576.50 


2, 153. 35 


5,840.27 
17,662.53 

068.61 

1,073.50 

23, 064.' 72* 


6,677.11 
3, 148. 24 


Unit  of 
ToUL         cost, 
I  Ubor. 


$2,673.70 
39,006.63 

8,843.32 
29,980.31 

1,115.81 

7,089.62 
3, 086. 10 
28,518.57 

6,167.92 

6,677.11 
12,964.42 


Unit  of  I 
coat  ma-  Total, 
terial.  . 


146,073.51 


$1,824 

1.849 
2.171 


92.905  ;  $4,729 

2.C30  1     3.98S 

5l570 


S.399 
1.7S7  I    2.687 
.219 


4.484 

1.447 


3.6a        4.306 


Average  cost  per  linear  foot,  $80.41. 
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Material  per  unit  of  work. 


Kind  of  work. 

Quantity. 

Bmab. 

Polea. 

Stone. 

I  wire 
strand. 

fwire 
•trand. 

Woven  mats 

HqumrtB. 
8.688.4 
5,664 
2.219 

248.8 
6,329 
4,900 

€kfrd». 

0.98 

1.37 

.97 

.98 

Cmrdt. 

0.14 

1.04 

.14 

.14 

OuhicydB. 
1.03 
1.008 
.92 
1.0:1 
2.88 



Pounds. 
8.09 
4.14 

Poundg. 

Fa8nn<>  mats 

4.56 

Pwkefc  VMtiM 

2  704 

Shore  connection 

Banknaving 

Bydnuilicgradiiig,  linear  feet. 

18,677.5 
4.88 

3.31 

1.829.8 
.205 
.488 

35,066? 
7.308 
7.303 

93,735 
12.96 
23.46 

31.796 
15.29 
1.009 

Total  per  linear  foot. 

fawsine 

Total  per  linear  foot. 

woTon 

1.805 
2.998 

Kind  of  work. 

iw5«»    '    No.  12 

Bronze 
wire. 

Spikes. 

Staples. 

CUps. 

Coal. 

WoTfln  matfl. 

Poundt, 

Pounds, 

7.55 

.97 

6.31 

7.55 

Po«ad*. 

Pounds. 
0.50 

Pounds. 
0.057 
.32 

Xumber. 

Aidkalf. 

Fanrino  mata  

4.59 

1.08 

2.26 

Pofikatmatn 

.36 

Bank  pavinf -     

1 

HydraaliogndlBg,  linearfeet. 



2.88 

Total  per  linear  foot, 
faacine 

25,947 
14.37 

86.953 
6.017 
25.38 

6.114 
3.38 

6,000 
.17 
1.80 

LOT 

2,300 

.997 
.16 

12,778 
7.08 

Total  per  linear  foot, 
woven. --. 

lIoTt.~-fWoine  work  inclades  853  squares  pocket  mat,  woven  plan. 
Labor  per  unit  aiaiemeni. 


Kind  of  work. 


Woven  mats sqnarea.. 

Fascine  mats do — 

Pocket  mata do — 

Shore  connection do... 

Paving  bank do... 

Hydranllc  grading linearfeet. 

Dressing  swpe do... 


Total  for  completed  work. 


Quantity. 


8,688.4 

5,654 

2,119 

248.8 
6,329 
4,900 
4,900 


Hours 
applied. 


82.224 
67,440 
13,627 
2,796 
39,739 
24,855 
22,171 


j     Hoars 
work. 


9.46 
1L98 
ALU 
U.20 
6.28 
&07  ' 
4.SS 


27.42 
87.36 


252,851  I 

I 


52.6 


Avwage  coat  of  labor  per  hour,  including  subsistence,  38.2  cents. 
The  percentage  of  cost  of  the  different  items  was : 


Items. 

Cbarge. 

Per  onitb 

Payroll                 

$54,881.32 

8,417.98 

76,597.10 

6,677.11 

87.9 

5.9 

Material   , 

53.4 

2.8 

Total 

146,073.51 

100 
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The  percentage  of  cost  of  the  several  kinds  of  work  was: 


Kind  of  work. 


Saporintendenco 

Woven  mats 

Fasciue  mats 

Pocket  mats 

Shore  mats 

Grading  bank 

Pressinff  slope 

Paving  bank 

Loadingstone 

Towing 

Property  and  miscellaneous 

Total 


Charge. 


P»«al. 


-1- 


$2,073.70 

39.006.63 

29. 9:W.  31 

8.843.32 

M15.81 

7.089.92 

3.080.10 

28.518.57 

6.167.92 

13.964. 42 

6.677.11 


146, 073. 51 


l.S 
27.9 
20  S 
6.2 
.8 
4.9 
13 
19  9 
4.5 
9.1 
2.8 


Detailed  statement  of  expenditures  and  the  cost  of  the  different  items  of  work 
accompany  and  form  part  of  this  report. 

Thanking  my  assistants,  Messrs.  W.  M.  Keller,  receiver  of  material;  Martin  Christ- 
ensen,  foreman  in  charge,  and  E.  H.  Miles,  commissary,  for  the  prompt  andconsd- 
entiouB  discharge  of  their  duties,  I  am, 

Very  respectfully,  George  C.  Thomas, 

Superiniendaii  of  CanBiruetitm, 
Mr.  Arthur  Hider, 

United  States  Aeeietant  Engineer. 


Dietrihution  of  time  and  eost. 


Kind  of  work. 


Hoars 
applied. 


Pavroll 
and  Mb- 
sistenee. 


Saperintendence 

Woven  mats : 

Building 

Poling 

Ballasting 

Sinking 

Lino  work 

Pocket  mats : 

Building 

Poling 

Ballasting  and  sinking 

Faaoinematst 

Building 

Poling 

Ballasting 

Sinking 

Shore,  sinking  and  building 

Line  work 

Steamboats 

Care  of  fleet  and  property 

Loadingstone 

Paving  i>ank 

Dressing  slope 

Grading  bank: 

Grader  No.] 

Grader  No.  8 

Grader  No.  77 

Clearing  bank 

Twisting  wire 

Subsistence 

Hospital , 

Total 


6,490 

34,253 
7,366 
8,666 
3,543 

15^897 

9,886 
1,788 
1,509 

36.211 

1,977 

4.276 

2.42S 

2,796 

10,530 

43,868 

21,000 

38.004 

31,739 

20,171 

12,179 
10.429 

2,247 
403 

3,661 
26.150 

5.460 


362.287 


5,85122 
1,10173 
1,299.90 
53L45 
2»3DaL&& 

1,407.90 

269.» 
2».35 

5,m58 

316.32 

662^^  39 

387.53 

447. 3D 

1,66180 

9,81&I<' 

3,15a(B 

6.167.92 

4,9«3.t6 

3,(«5.e 

2.644.M 

2.530.88 
5iaT2 
60.45 
449.15 

3.204.23 

1,260.  sa 


62,7».» 


Began  work  October  10, 1894 ;  closed  March  12, 1895.    Number  of  working  days,  138. 
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^  Labor  employed. 


Month. 


Oetober 

KoTember... 
December.. 

JukUMTJ 

February. . . 
March 

Total. 


Nomber 
of  men. 


2,206 
7,080 
10,907 
12,343 
7,522 
2,270 


43,123 


Average  force  per  day,  43,123  -^  138  =  319  men  per  day. 

Payroll  as  per  abstract  sent  in $54,381.32 

Snbeistence  as  per  bills  received 8,417.98 

$82,799.30 

MATERIALS. 

3,966  cubic  yards  stone 5,875.37 

13,855.5  cubic  yards  stone 16,906.58 

16,383.5  cubic  yards  stone 18,874.22 

861.5  cubic  yards  stone 993.57 

42,649.74 

18,677.5  cords  brush,  at  97i  cents 18,210.56 

1,829.8  cords  poles,  at  $1.75 3,202.15 

21,412.71 

93,735  pounds  wire  strand,  f  incb,  at  2.51  cents 2, 352. 75 

21,947  pounds  wire  strand,  |  inch,  at  3.49  cents 765. 96 

9,848  pounds  wire  strand,  |  inch,  at  2.485  cents 244. 72 

25,947  pounds  wire  strand,  i  inch,  at  2.95  cents 765. 44 

?2,774  pounds  galvanized  wire,  at  1.83  cents 1, 331. 76 

14, 179  pounds  galvanized  wire,  at  2.49  cents 353. 06 

5,125  pounds  bronzed  wire,  at  14f  cents 755. 94 

989  pounds  bronzed  wire,  at  15.45  cents 152.80 

6,000pounds  wire  spikes,  at2.29  cents 137.40 

500  pounds  staples,  at2.25  cents 11.25 

500  pounds  staples,  at  2.25  cents 11.25 

300  pound  a  staples,  at  2.50  cents 7.50 

1,000  i>ound8  staples,  at  1.70  cents 17.00 

150  Magnolia  clips,  at7icents 11.25 

6,250  Itognolia  clips  at  7i  cents 468. 75 

5,000  Magnolia  clips 175.00 

1,378  pounds  cable  clamps  at3  cents 41.34 

7,608.16 

1,000  bushels  coal,  at  10 cents 100.00 

4,638.75  bushels  coal,  at  12 cents 556.65 

312  bushels  coal,  atl2i  cents 37.50 

1,625 bushels  coal,  atl3|  cents 224.25 

38,771  bnshels  coal,  at  8.6  cents 3,353.34 

4,271.74 

Lnmber 397.06 

150  yards  canvas 16.00 

2  kegs  nails 3.20 

Packing 135.17 

8  check  and  globe  valves 13.00 

125  poundswaste 10.08 

Damage  to  cotton  (N.  &  J.) 7.00 

2dozen  lamp  chimneys 1.56 

1  dozen  lantern  burners .75 

6i  dozen  lantern  globes 7.50 

8  dozen  lamp  chimneys 12.50 

6  dozen  lantern  burners 2.10 

1  gross  lamp  wicks .85 

193i  yards  crash 23.77 

4  wrist  pins 3.38 

Oakum 10.62 

200  carbons 3.25 

BNO  95 ^241 
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1  ponod  tripoli - $0. 40 

60  feet  pipe  and  fittings 1. 85 

50  pounds  steel 4. 00    - 

835  pounds  iron ." 23.89 

Telegrams 1L43 

Office  rent 88.33 

$380.e3 

STATIONERY,  BOOKS,  BTC. 

C. B.  Jones,  secretary  and  treasurer 20.00 

Hall  &  McCbesney 5.00 

S.C.Toof  &Co 36.50 

A.  R.  Taylor  &  Co 38.51 

C.  B.  Jones,  secretary  and  treasurer 21. 00 

D.  C.Jones 23.25 

L.  L.  Gilkey 21.17 

IK.  43 

MEDICINES. 

C.  F.  Shepherd,  secretary  and  treasurer 69. 77 

Do 38.10 

Arthur  Hider 17.66 

125.53 

1.366  gallons  headlight  oil 157.42 

263  gallons  signal  oil 93.14 

228i  gallons  cylinder  oil 154. 08 

52  gallons  val voline  oil 52. 00 

87  gallons  linseed  oil 48.72 

510  pounds  white  lead 29. 98 

55  pounds  paint 20. 48 

15  gallons  turpentine 5. 95 

15  gallons  lard  oil 10. 20 

73  gallons  black  oil 14.72 

586.68 

Value  property  purchased 5,319.46 

TRANSPORTATION. 

Harry  Lanham,  traveling  expenses 5.00 

R.  C.  Newsum,  tickets 27. 00 

Captain  Towusend,  mileage 127. 66 

G.  F.  Mosler,  agent,  transportation 4. 00 

J.  H.  Coffin  &  Co.,  agents,  transportation 4. 95 

John  M.  Sears,  traveling  expenses 8. 00 

George  C.  Thomas,  traveling  expenses 19. 00 

J. J. Anderson, traveling  expenses 5.00 

W.  A.  Beamer,  transportation 26.00 

H.B.  Robinson,  transportation 7.50 

R.  H.  McHie,  traveling  expenses 20. 20 

Arthur  Hider,  traveling  expenses 32.45 

B.  S.  Anderson,  traveling  expenses 3. 00 

A. D. Coston, traveling  expenses 10.25 

J.  W.Webb,  traveling  expenses 15.25 

L.  P.  Cummings,  transportation 15. 75 

J.  B.  Bres,  jr.,  secretary  and  treasurer,  transportation 31. 06 

362.07 

Total  expenditures 146,073.51 

CREDITS. 

By  material  on  hand,  as  per  invoice 2, 580. 37 

By  subsistence  stores,  fleet,  as  per  invoice 113. 23 

By  subsistence  stores,  fleet,  as  per  invoice 46. 42 

By  subsistence  stores,  survey,  as  per  invoice 17. 21 

By  oils,  fleet,  as  per  invoice 49. 50 

By  328.15  bushels  coal  (  Vidalia)^  as  per  invoice 28. 22 

By  600  bushels  coal  ( Etheridge)^  as  per  invoice 51. 60 

By  75  bushels  coal,  grader  No.  77,  as  per  invoice 9. 00 

By  200  bushels  coal,  grader  No.  1,  as  per  invoice 17. 20 

By  377  bushels  coal,  steamer  Vedette,  as  per  invoice 37. 70 

By  6,500  pounds  wire  strand,  Ashbrook  Neck 163. 15 
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By  H.  A.  Tatam,  treasurer,  staples,  not  received $18. 76 

By  H.  A.  Tatnm,  treasurer,  wire,  not  received 1, 372. 13 

By  J  DO.  A.  Leschen,  treasurer,  strand,  not  received 2, 368. 03 

By  Jos.  D.  Bascom,  wire,  not  received 2,290.65 

By  W.  H.  Laugdale,  treasurer,  rope,  wire,  not  received 1, 014. 40 

ByJ.H.Coftin  &  Co.,  strand,not  received 2,056.70 

By  L.  B.  Musgrove,  coal,  not  received 1,506. 13 

By  L.  B.  Musgrove,  coal,  not  received 1,292.53 

By  J.  B.  &  W.  L.  Killebrew,  stone,  not  received 8, 606. 07 

By  J.  H.  Coffin  &  Co.,  oil,  not  received 53.00 

By  amount  unloading  stone,  included  in  cost  of  stone 748. 60 

By  pay  rol Is,  Louisiana  Bend 1, 148. 66 

$25,589.25 

Grand  total 171,662.76 

Note. — Articles  marked  "not  received"  are  articles  for  which  the  bills  were 
charged  to  Lake  Providence  and  only  a  portion  of  the  goods  received  at  Lake  Provi- 
dence, the  rest  having  been  used  at  Greenville  Harbor  or  Ashbrook  Neck  or  retained 
on  the  fleet  at  Greenville.  The  cost  of  what  was  received  was  invoiced  at  Greenville 
to  Lake  Providence  and  is  charged  up  against  the  work  as  received  from  Arthur 
Hider. 

Statement  tkowing  linear  feet  of  dikee  coHstrueied,  Lake  Praridenoe  Beaeh,  1881-1886, 


System. 

Dike 
bailt. 

Foot  mat 
between 
dikes. 

Foot  mat 
along 
dikes. 

Screens 

in  front 

dikes. 

Wattling 

between 

piles. 

Shore  re- 
vetment 
at  ends 
dikes. 

Bate. 

DiincaiMby..... 

20.543 
8,527 
7.654 

48,459 
6,140 

12.076 

0.104 
4,058 
2,197 

18,290 
2,805 

11,094 

3  610 

wa 

6.422 
2,571 

200 
120 
200 

1881-«4 
1884 

Cottonwood 

4!  602  !        1.487 

Mayenyille 

1881-84 

Bal(«h6ad 

8,335  i     '  3.520 

4,568 

1881-86 

Elton 

1882-83 

Stack  lAland 

1882-86 

Total  linear  feet 

112,396 

48,238 

10,547 

5,688        13,561 

520  1 

^^  1 

TotalmUes 

21.20 
1.38 

9.14|          3.13 

1  06            *>  ^'J 

.10 

^—— _ 

Washed  out  and  replaced  from 
time  to  time  as  repairs 

Total 

10.91 

1 

Reoetmente, 

Sevetment  constructed  in  front  of  Mayersville  Island,  1881   to  188*1  (mats 
from  125  to  150  feet  wide) : 

Linear  feet. 

Length  completed  revetment 12, 578 

Length  destroyed  and  replaced 6,648 

Total 19,226 

LoQsiana  Bend  revetment  constructed,  1883  to  1885  (mats  from  150  to  175  feet 
wide) : 

Length  completed  revetment 12,500 

Length  destroyed  and  replaced 1,750 

Total 14,250 

Total  length  of  revetment  built  in  Lake  Providence  Reach,  1881  to  1885 : 

Louisiana  Bend 14,250 

Mayersville  Island 19,226 

Total 33,476 

Total  miles^  6.34. 
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Appendix  6  B. 

Co$i  of  levee9  in  third  dittriet,  built  and  emlarged  hg  ike  United  StateB,  frvm  1882  to  Mav 

26,  1896. 

MISSISSIPPI. 


YMirbnilt. 


l«82toHfty31 

18M. 
1882  to  May  31 

18M. 

1804-95 

181M-05 

18M-05 

1804-95 

1804-05 

1804-06 

1804-05 

1804-05 

1804-05 

1804-06 


Xame  of  lovee. 


Leree  oonstmction 

High-water  protection 
and  ensineer  ezpenaes. 

Kntaw  to  Mounds 

Warfield  Point 

Upper  Hayea 

Lower  Hayes 

Below  AnstraliA  (6U- 
tionO-53). 

Below  Anatralia  (SU- 
tion  53-124). 

Upper  Cbotard  to 
Brunswick. 

Lower  Cbotard  to 
Bninswiok. 

Book  Ridge 

Ingomar 

High-water  protection, 
repairs  and  engineer- 
ing expenses  to  May 


1,1895. 


BoUt  by- 


SUrling  &  Smith  Co. 

Hogh  McCarten 

BenTaUey 

....do...:. 

Timothy  Snllivan.... 


do 

L.  Aschaffenbarg. 
James  H.Cary — 


W.L.  Withers  &  Co. 
HaghMoCarteu 


Total 5.597, 


Cnbic       Cost,lBdnd- 


4,230,781 


178.754 
13.108 
116.558 
117,020 
148,283 

178,967 

204,440 

203,065 

128,615 
40.525 


1022.821.75 

159.998.12 

25.383.08 
1.34L75 
10.490.22 
10,824.90 
14,202.50 

18,813.76 

24.002.32 

27,278.95 

13, 170. 18 
4,854.88 
16, 065. 14 


1.247.127.66 


Loeation 
on  inch-to- 
mile  msp. 


L433 
L4«4 

L».1 
LSU 

L»7 

L572 

LS72 

L4I7 
LM7 


ARKANSAS. 


1882  to  May  31, 

1804. 
1882  to  May  31. : 

1804.  I 


1804-05. 


1804-05. 
1804-05. 
1804-95. 

1804-95. 
1804-05. 
1804-05. 


1804-05.. 
1804-95.. 

1894-05.. 

1804-95. 
1894-95. 
1894-95. 
1804-85. 
1894-95. 
1894-95. 
1894-05. 
1804-05. 
1804-05. 


Levee  construction 

High-water  protection, 
repairs,  and  engineer 
expenses. 
Boggy  BayoQ  to  Gaines 
Landing- 
Stations  1320-1385.. 
Stations  1385-1460.. 
SUtions  1460-1518.. 
Panther  Forests - 

Stations  0-27 

Stations  27-54 

Stations  54-96 

Sterling  to  Louisiana 
line- 
Stations  1038-1140.. 
SUtions  1140-1212.. 
Arkansas  River,  •  -Sec- 
tions 1.2.3,4. 
Mathews  Bend- 
Stations  0-30 

Stations  30-73 

Stations  73-115 

Stations  115-162.... 

Lucca  Loop 

Vauclnse 

Below  Snnnvside 

Gorman  Ridge, upper". 
Gorman  Ridge, lower*. 

Grand  Lake 

Cypress   Creek,*  Sta- 

tions  275-322. 
High-water  protection, 
repairs,  and  engineer 
e^>enseB  to  May  1, 


Total. 


5,760.674.2 


Timothy  Snllirau. 
M.MclHKhe&.Co. 
James  Kennedy.., 

TheWhitehiUCo. 

....do 

O.B.Crittenden.. 


P.F.Lamb 

L.  C.Bulaney 

Manning  A:  Gibson . 


Robert  Johnson... 
W.J.  Bent  ley  &Co... 
Timothy  Sullivan.. 
Robert  Johnson... 

A.P.Martin 

James  Kennedy 

...do 

Timothy  Snllivaii.. 

—  do 

do 

A.P.Martin 


100,200 
112,704 
128,074 

173.646 
150,554 
03,649 


89.274 

88,884 
177,880 


130,774 

152,271 

101, 810 

170,600 

46,055 

56,781 

82,807 

244,712 

18,420 

79,083 

11,888 


1,150,638.30 
268,87L31 


10,374.00 
0,850.32 
121,542.26  ' 

34,205.08 
28,480.36 
10,067.26 


8,704.21 
10.445.05 
12,407.76 

22,718.28 

21,317.04 

10,161.53 

21,635.12 

4,835.77 

5,110.29 

6,748.77 

10,709.66 

1,82L9S 

9,58L96 

1,380.90 

24,552.26 


8,017.577.2  1,706,745,89 


B445 

R446 

R44» 

B  451-465 

R  451-465 
R  451-465 
R  515-521 


R  515421 

R401 


R506 
RStt 
RMH 

R5W 
K4S 
R4tf 
R4flS 
R512 
B5I2 
R50B 
R435 


'  Unfinished ;  retained  percentage  not  included  in  oost. 
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Co$t  of  levees  in  third  district,  huilt  and  enlarged  bg  the  United  States,  «lc.— Continued* 

LOUISIANA. 


Yearbnilt. 

Name  of  levee. 

Bnflt  by— 

Cabio 
yards. 

Cost,  inclad- 

ing  extra 

work. 

Location 
on  inch-to- 
mile  map. 

lffl2toM»y81, 

lie2tolUy81, 
1894. 

1894-96 

3.128.408.8 

637.932.79 
146, 170. 79 

47.933.33 
17.951.41 
4,601.24 
4.209.17 
7.717.20 

7,765.79 
6,561.87 

repairs,  and  enjcJneer 
ezpeueea. 
Upper  Reid* 

BobertlTicholson 

L.C.I>u)aDey 

do ..- 

828.658 
142.471.5 
41.829.5 
88.265.2 
70,800.1 

86,286.6 

R  605 

1804-95 

Lower  Keid* 

R  605 

1894-86 

Opoaanm  Point 

R  629 

1894-96 

Lake  Providence 

Otter  Bayon  to  Point 

Lookont. 
Wilton  to  Salem 

Charles  H.  Dameron. . 
BenTalley 

R  642 

1894-96 

R  647-655 

18iM-96 

do 

R  561 

and  Engineer  ez- 
penseatoMay  1,1885. 

Total 

8.836,619.2 

879,843.59 

*  Unfinished;  retained  percentage  not  inclnded  in  cost. 

Tabulated  lahor  statement  of  lower  Yazoo  district, 

[ContraoU north  of  QreenvlUe,  Miss.,  between  May  1. 1894,  and  May  1. 1895.] 


Name  of  levee. 


Amtralia,  upper 

section. 
AiistrsUa,  lower 

section. 

Bock  Ridge 


Bataw   to  Mound 
Landing. 


Contractor. 


Dis- I 


Cairo. 


Timothy  Snllivan. 
....do 


W.  L.  Withers  Sc 
Co. 

StarUng  &  Smitii 
Co. 


MOm. 

367 

868 
415 
434 


Lin.n. 
5.800 

7,568 


3.188 
27,656 


Duration  of 

Total 

Total 

Total 

contract. 

teams. 

scrap- 
ers. 

bar- 
rows. 

May8,189Mp 

3,225 

2,209 

None. 

Sept  6, 1894. 

July  11,  1894, 

4,611 

3,060 

None. 

to  Feb.  19, 

1895. 

June  7,  1894, 

8,273 

2,428 

None. 

to  Jan.  17, 

1896. 

Aug.  1,  1894. 

6,405 

4,064 

1,283 

to    Mar.  9, 

1P95. 

• 

Ysrds 
per 


46.36 
38.38 

89.29 

81.05 


Name  of  levee. 


Contractor. 


Australia— U  p  p  e  r 

eeetion. 
Aiutrali»— io  w  e  r 

section. 


Timothy  Sullivan. 
....do 


Bock  Ridge. 


Entaw  to  Mound 
Landing. 


W.  L.  Withers  Sc 
Co. 

Starling  Si  Smith 
Co. 


Yards     Yards  |  Cabic 

per         per     i  yards  in 
scraper,  barrow,  contract. 


68.63 
57.84 

62.97 

41.80 


None..   146,283 
176,987 


None.. 
None.. 

8.5 


128,615 
178,754 


Price 

per 

cubic 

yard. 


Cents, 
9.75 

9.60 

10.24 

14.2 


Cost  per 
contract. 


614,262.69 
16.813.76 

13, 170. 18 

25,888.07 


Lenffth 
of  Ime 
aban- 
doned. 


11.544 
2,865 


Cubic 
yards 
of  line 
aban- 
doned. 


180,837 
93,690 


Total  cubic  yards,  680.689;  total  cost,  $69,629.60. 
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Tabulated  labor  statement  of  lower  Yazoo  district — Continued. 
[Contracts  between  Greenville,  Miss.,  and  Bmnswick,  Hiss.,  season  ending  April  1, 1BB5.] 


Contractor. 

Total 
laborers, 

all 
grades. 

Bays 

Rork  for 
Grub 

each  CO 

Dtnct. 

Sodding. 

Name  of  levee. 

Clearing. 

bing. 

Men. 

Teams. 

Men.    Teams.    Men.    Teama. 

Hays  Loop 

Ben  Talley 

7,792 
5,011 

12.228 
10,005 

63 
68 

Oil 
e27 

5            100  1             ft          IMS            12 

Ingomar  Loop 

Cbotard-Brunswick : 

Upper  section 

Lower  section 

Hogb  McCarten... 

L.Asohaffenburg.. 
James  H.  Gary 

1 

10 
53 

80 

703 
838 



70,         22 

1 
99           20 
118           13 

Contractor. 

Days  work  for  each  contract 

Total 
cnbic 
yards 
in  con- 

Average cubic 
yards  per  dfty. 

Name  of  levee. 

Slash, 
ing. 

14 
13 

37 
49 

Teams. 

Scrapers. 

Labor- Bar- .r. 

Wheel. 

Drag. 

tract. 

en. 

rows 

Hays  Loop 

Ingomar  Loop 

Cbotard- Brunswick : 

Upper  section 

Lower  section  — 

Ben  Talley 

5.266 
3,017 

6,787 
6,026 

3,815 
1,916 

4,428 
4.121 

1 
38  <  293  SU 

30 
20.2 

16.7 
1&7 

V) 


44 

Hugh  McCarten... 

L.  Aschaffenbnrg.. 
James  H.  Gary 

2 

13 
6 

101,231 

204,449 
203,055 

315 

80.1 
3i8 

Name  of  levee. 


Hays  Loop 

Ingomar  Loop 

Chotard-Bruuswick : 

Upper  section 

Lower  section 


Contractor. 


Ben  Talley 

Hugh  McCarten. . . 

L.  Aschaffenbnrg. 
J  amen  H.Cary 


Average  cubic 
yards  per  day. 

Scrapers. 

of  scrapers. 

Aver- 

he^tat 
levee. 

Explosives. 

berof 
itanp 

Wheel. 

Brag. 

Wheel. 

Drag. 

Dyna- 
mite. 

Pew. 
der. 

holei. 
70 

s 

61 

16 

Feet. 
200 
165 

160 
210 

Feti. 
200 

FmI, 

10.8 
11.7 

11.2 
12 

lAt. 

IM. 

52.8 

40.1 
40.4 

520 

1,700 
300 

500 

500 

Note.— Stmnp  holes  : 
Ingomar  Loop,  cost  per  cubic  yard,  where  blown  out,  8.4  centa;  wliere  grubbed,  9.5  cents;  arer»g« 

cost  of  each  stump  hole,  fl  .72. 
Chotard-Brunswick : 

Upper  aection,  cost  per  cubic  yard,  where  blown  ont,  10  cents:    where  grubbed.  10  eests; 

average  cost  of  each  stumn  bole,  $2.21. 
Lower  section,  cost  per  cubic  vsnl,  where  blown  out,  7  cents;    where  grubbed.  12  cta\»\ 
average  cost  of  each  stump  ho)e,  $3.36. 
The  explosives  were  used  in  clearing  pit,  very  little  being  used  in  the  actual  grubbing  of  right  of 
way  on  the  Chotard-Brunswick  Levee. 
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Details  of  distribution  of  force  and  material  used. 
[Boggy  Bayou  to  Gainm  Landing  Levee,  from  May  20  to  September  30,  1894.] 
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Details  of  distribution  of  force  and  nutterial  used — Continaed. 
[Panther  Forest  Short  Line  Levee,  from  li«y  1«,  ]894,  to  April  25, 1806.] 


Inclusive  sta-       ^ 


tiouB. 


t 


I 


•| 


1-2 

a-6 

6-9 

10-11 

12-13 

14-1« 

17- 

18-19 

20-21 

22-24 

25-27 3 

a^-30 3 

31-33 3 

34-36 3 

37-39 3 

40-42 3 

43-45 8 

46-49 4 

50-51 2 

52-54 3 

SpurNo.1 4 

SpiirNo.2 4 


0 

^ 

s 

"S 

& 

A 

c 

•*» 

9 

^ 

< 

13.6 

300 

14.6 

260 

15.1 

125 

15.1 

200 

23.3 

800 

23.4 

800 

21.2 

300 

21.1 

250 

21 

250 

21.2 

250 

20.2 

200 

19.4 

200 

19.8 

250 

19.4 

200 

19.6 

200 

19.4 

200 

19.7 

200 

18.5 

200 

14.8 

200 

12 

250 

13.5 
11 

200 
100 

Grubbing. 


Number  of  trees. 


A 


17 
37 
79 
SO 
115 
212 
32 
68 
36 
82 
41 
63 
21 
24 
12 
7 
17 
13 
12 
7 


60 1« 

=1 


27 

61 
104 

72 
155 
292 

47  I 

76 

62 
122 

76 
105 

66 

70 

66 

44 

31 

55 

22 

12 


70 
110 


70 


23 


130 
61 
72 
69 
45 
82 
94 
84 
55 


1 
P. 

M 


ll 

■ft 
M 


900 
1,325 
1.2S0 

520 
2,340 
9,000 

750 
1.000 
1,870 
1,775 
1,500 
1,408 

975 
1.200 
1.120 

880 

450 
1,260 

300 

ISO 


Pimndt. 
60 

55 

12 

7 

i 

15 

81 

16 

U 

13 

80  ; 

17 
20 
20 

14! 
12|'- 


Indosive  sta- 
tions. 


1-2... 
3-5... 
0-0.... 
10-11. 
12-13. 
14-16. 
17. 


Embankment  construction. 


YardK. 
4,757 
9,451 
13,472 
6,808 
14,291 
28,994 
6.625 

18-19 12,760 

12,585 

19,028 
18,207 
16,801 
17, 108 
16,532 
16.661 
16,641 
16,766 
20,331 
7,437 
6,643 
2,146 
505 


20-21. 
22-24. 
25-27. 
28-30. 

31-.'J3 

84-36 

37-30 

40-42 

4.3-45 

46-49 

60-51 

52-54 

Spur  No.l. 
Spur  No.  2. 


Stations  14  to  16:  The  base  to  15  feet  below  crown,  barrow  work  =  14,421  cubic  yards;  the  baUnce 
by  scrapers  =  16,404  cubic  yards. 

Station  18 :  The  base  to  13  feet  below  crown,  barrow  work  =  3,945  cubic  vaids,  including  nock  diteh. 

Stations  46  to  49:  The  base  from  8.4  to  11.7  feet  above  ground,  barrow  works  16,806  ouhic  yaris; 
the  balance  by  B<;rapers  =  5,403  cubic  yards. 
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DetailB  of  duiribution  of  farce  and  material  used — Continned. 
[Panther  ForMt  Short  Line  Levee,  from  Umj  It,  ISM,  to  April  25, 1895.] 


1 

s 

i 

Grabbing. 

Inclaatve 
stati<»ii8. 

2 

1 

1 

Number  of 
trees. 

a 

\ 

1 

"ft 

M 

« 
P. 

1 

1^ 

1 

1 

M 

1 

1 

Total 

ssse 

2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 

11.3        17S 

Vb*. 

Lb: 

Tards. 
8.534 
3,896 
8.508 
8.433 
8,670 
3,762 
8,687 
3,717 
3,719 
5,726 
6.690 
8.971 
4,106 
4,148 
4,833 
4,460 
4.294 
4,419 
4,209 
3.623 
1,245 
641 
1.966 
8,850 

TfU, 

Td». 

Yards. 
8,534 

57-68 

11.6 

10.9 

11.1 

11.9 

11.8 

11.4 

11.8 

11.7 

11.7 

11.8 

12.1 

12.2 

12.8 

12.7 

12.7 

18 

12,7 

12.4 

12 

4.9 

7 

7 

8 

175 
170 
125 
126 
126 
126 
125 
125 
125 
170 
170 
150 
150 
150 
150 
150 
125 
140 
200 
75 
100 
120 
120 

8,896 

59-60 

8.508 
3,433 
3,670 
8.768 

8.687 

61-«2 

8 
4 
2 
2 
6 
2 

e3-64 

«S-W 

. 

67-^ 

6»-70 

2 

2 

8 

5 
8 

25 

i 
1 

146 

8,888 

71-72 .- 

8,719 
5,726 
5,690 
8,971 

73-75 

7«-78 

1 

79-^0 

I 

81-82 

2 

2 
3 

J 

4,146 

4,148 

85-86...... 

4,383 

87-88 

67 
133 
138 
183 
108 

'iii' 

225 
376 

473 

4,527 

89-90 

16 
8 
13 

14 

16 
27 
27 

49 
86 
36 

:  1 

4;668 

91-92 

4,772 

93-04 

4.718 

95-96 

4,204 

1-2* 

723 

3* ..- 

138 

88 
81 
82 

4-5* 

1 

2,146 

^7+25* 

1 

8.570 

1 

1 

EmbankmeDt  constmction. 

1 
1 
9 

Sodding. 

Scrapers. ' 

i 
11 

\ 

1 

t 

s 

1 

1 

fl. 

staliona. 

1 

1 

3 

55_,54l 

82 
64 
66 
70 
61 
53 

59 

66 
61 
54 

43 
67 
97 
80 
79 

204 
60 
45 
78 

140 

82 
64 
65 
70 
61 
52 
53 
54 
50 
86 

114 
65 
53 
90 
71 
86 
97 
80 
84 

204 
50 
45 
78 

140 

43 
61 
54 

49 
60 
73 
70 

a* 
s? 

61 
77 
46 
61 
53 
48 

1? 

28 
30 
45 
41 
83 
80 
80 
82 
28 
48 
57 
29 
30 
36 
30 
36 
60 
44 
40 
98 
19 
15 
36 
60 

110 
94 
110 
HI 
94 
83 
83 
86 
78 
134 
171 
94 
88 
126 
101 
122 
147 
124 
124 
302 
09 
60 
114 
200 

32 

^'* 

81 
89 
46 
44 

45 
48 

^ 

42 
49 
83 
43 
87 

::::::] 

^      504 

168 
168 
168 
44 

7i 
2 

I 

57_5g 

67 

59_4SO    

61-62    

67 

67 

65-66         

67 

67-68       

67 

6^70              

2 

71   72            

73-75 

76-78    .  -  - 

'.'.'."'A     420 

67 

79.30                 

81-8^ 

83-84 

85-86 

87-88 

89-90 

91  92                 

2 
36 
28 
19 

168 
168 
108 

67 
67 
67 

32 

•2 

884         5 

m  tkA 

5 

88* 
14 
18 
12 
181 
18 

i 

3 

95_96           

160 

4 

40 

1-2* 

3* - 

4_5* ., 

1 

30 
90 
96 

1 

4 
5 

30 
22 

A.  TO- 9*%  ■*             ..       . 

19 



1 

•Spur, 
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DetaiU  of  distribution  of  force  and  material  used — Continaed. 
[Lucca  enlargement  levee,  from  October  26, 1804,  to  March  15, 1805. J 


Num- 
ber of 
sta- 
tions. 

Irclnsive  stations. 

Net 
height. 

Average 
haul. 

EmbanlE. 
ment. 

Muck 
ditch. 

Stump 
holes. 

Totsl. 

421-422          

2 
4 

2 
2 
1 
2 
2 
2 
2 
4 
4 
1 
2 
2 
3 
2 
2 
1 
1 
1 

H 

Feet. 
13.2 
14.0 
13.6 
14.0 
UO 
14.0 
14.0 
14.0 
14.0 
13.5 
16.5 
14.0 
16.5 
16.0 
15.0 
15.0 
12.5 
12.5 
12.5 
12.5 
14.0 

Feet. 
160 
185 
200 
175 
150 
165 
175 
130 
150 
120 
175 
160 
170 
140 
140 
140 
150 
140 
155 
160 
165 

Tarde. 
1.219 
3.328 
1,974 
1,511 
786 
1,659 
1,751 
1,661 
1,884 
3,366 
3,900 
1,001 
2,064 
2,032 
2,478 
1,536 
1,634 
731 
753 
833 
4,480 

Yards. 

146 

833 

154 

167 

83 

167 

167 

-     167 

167 

333 

333 

83 

167 

167 

250 

167 

167 

83 

83 

83 

438 

Yard*. 

Yanu. 

L365 

423-426  

14 
32 
2 
3 
8 
6 
6 

3,  €75 

427-428 

2,160 

429-430                

1,680 

431     

872 

432-433 

1.834 

1,934 

435.437       1 

i;834 

43S-4^ 

2,061 

4 

6 

3,703 

444.447 

4,239 

443                   

1,084 

449-450                       

2;  231 

451-452                   

2,1m 

453-455                 

2,T28 

456.457 

!           I'if^ 

1,M1 

400                        

811 

4(11              

8U 

462 



916 

463-467+50         

4,977 

Embankment  construction. 

Inclusive  stations. 

i 

1 

r 

it 

1 

1 

i 
11 

15 

1 

1 

!! 

421-422 

32 

42.5 

47 

m 

423-426 

457 

8 

427-428  

70 
37 

31 
45.5 

32 
22 

102 
59 

fl 

429-430 

2B.5 

431 

'      88 
205 
227 

10 
0 
8.5 

432-433  

44 
35 
88 
92 
26 
39 
35 
46 
37 

41.75 

58.5 

42 

46 

41 

57.25 

63 

59.25 

46 

21 
16 
45 
52 
13 
16 
18 
26 
22 

60 
51 
133 
144 
39 
55 
53 
72 
50 

» 

40 

440-443 

28 

444r447 

29,5 

448 

90 

449^50 

40.5 

451-452 

41.5 

453-455 

38 

456-457 

29 

458-459.     . 

105 
40 
46 
58 

20.25 

18 

16 

460 

■■m 

461                                            1 

462"*     '  [  [ 1 

463-467+50 1 

116 

42.5 

45 

iei 

30.5 

1 

From  Station  420+25  to  467+50  the  number  of  squares  of  levee  sodded  was  2,717;  number  of  men 
employed  being  36,  and  number  of  squares  per  man  per  day  75.5. 


There  was  practically  no  grubbing  to  be  done  on  tnis  levee,  and  slashing  was  very  light,  there  bein^ 
a  dozen  trees  that  would  measure  12  inches  at  butt. 


not 
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TdbuUUed  labor  staiememi,  Upper  Teiuas  district,  Chicot  County,  Ark. 
[Contracts  between  Liina»  Ark.,  and  Louisiana  State  line,  season  ending  April  1, 1896.] 


IV'ame  of  levee. 


Vancloae , 

Sannyside 

MatlBe-vra  Bend: 

First  section 

Second  section  . . . . 

Xbird  section 

IFoarth  section 

Grand  Laiie 

Grand  I«atce  to  Ster- 
ling* npper  section. 
Sterling: 

Tipper  section . . . . . 

Xxy-wejr  section..... 


Contractor. 


James  Kennedy. 
do , 


Kobt.  Johnson . 
Bentley  A:  Co.. 
Tim  Sullivan  . . 
JRobt.  Johnson. 
Tim  Sullivan . . 
....do 


P.F.Lamb.... 
L.  C.  Dnlaney. 


Total 
laborers, 

aU 
grades. 


2,374 
2,005 

8,281 
9,117 
5,304 
11.404 
5,382 


4,194 
5,385 


Bays  worlc  for  each  oontract. 


Clearing. 


67 

184 

747 
603 
321 
732 
79 
585 


95 
330 


109 
75 
35 

102 
9 
84 


Grubbing. 

Sodding. 

1 

1 

i 

1 

1 

^ 

H 

^ 

H 

eo 

56 

4 

101 

5 

55 

5 

17 

1.748 

137 

63 

20 

61 

538 

32 

110 

15 

76 

540 

43 

74 

12 

28 

2,548 

93 

88 

13 

86 

310 

63 

6 

13 

221 

9 

3 

4 

154 

9 

58 

12 

65 

386 

4 

69 

52 

129 

Kaxne  of  levee. 


Contraotor. 


Days  work 
for  each  con- 
tract. 


Wheel. 


Scrapers. 


Total 

cubic 

yards  in 

oontract 

Drag,  (in  place). 


Average  cubic 
yards  per  day. 


Vandnae 

Sannyside 

Matbe-ws  Bend: 

I^rst  section 

Second  section  — 

Xhird  section 

fourth  section  — 

Grand  Lake 

Grand   Lake  to  Ster- 
linfi^.  upper  section. 

Sterlmi;: 

Upper  section...., 
lA>wer  section 


James  Kennedy. 
....do ... 


Robt  Johnson . 
Bentley  d^Co.. 
Tim  Snllivsu . . 
Robt.  Johnson . 
TimSulUvan.. 
.....do 


629 


993 


P.F.Lamb 

L.  C.  Dnlaney. 


166 


1,536 
1,744 

4,296 
5,679 
2,808 
5.849 
2,433 
5,552 


2,476 
2,864 


983 
1,285 

2,694 
3,702 
1,870 
3,787 
1.046 
4,062 


1,775 
1.881 


118 
44 


152 

873 


44,444 

63,261 

139,774 
152, 271 
101, 819 
179,609 
79,983 
199,441 


89,244 
88,894 


18.7 
21.9 

17 
17 
19 
16 
9.6 
24 


11 
9.6 


14 


28.9 
36.3 

83 
27 
84 

81 
30 
86 


86 
80 


IS'ame  of  levee. 


Vancliiae 

Sonny  aide 

Matbe^ws  Bend : 

Fiz«t  section 

Seeond  second  . . . 

Tbird  section 

Fourth  section. . . 

Grand  I^ake 

Grand  I^ake  to  Ster- 
lins,  upper  section. 

St«^D^: 

Upper  section — 
X«ovrer  section . . . 


Contractor. 


James  Kennedy . 
do 


Bobt.  Johnson. 
Bentley  &  Co.. 
Tim  Sullivan . . 
Robt.  Johnson . 
Tim  Sullivan  . . 
.....do 


P.F.Lamb.... 
L.  C  Dulaney. 


Average 
cubic 

yards  per 
day. 

Scrapers. 


45.2 
49.2 

51 
41 
50 
46 
30 
49 


Average  haul  in 
feet. 


Xi  go 

V  9 


.... 

30 

30 

30 

35 

200 

34 

100 

30 

30 

150 

Scrapers. 


150 
140 


300 
200 
250 
300 
150 


150 
200 


I 


Aver- 
age 
height 

levee. 


10.1 
7.6 

16 
14 
13 
14 
12 
10 


10 
14 


Explosives. 


Dyna- 
mite. 


Lb9. 


50 

6,313 
4,900 
2,732 
5,280 
400 
500 


210 
471 


Pow- 
der. 


U9. 


800 

9,273 
5,900 
2,000 
6,700 
400 
2,000 


900 
3,214 


I 

I 


24 
50 

457 
317 
339 
1.479 
326 


85 
463 


Gbkkbjx  bbkabxs.— The  average  cost  per  pound  for  explosives  was:  Powder,  11  cents ;  dynamite, 
14  cents. 
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Tabulated  It^ar  staiementj  Upper  Teneae  disiricij  Chicot  County,  Ark. — Continiied. 
The  ayerage  cost  per  stump  hole,  including  cost  of  exploeive  and  pay  of  labor  and  teams,  wss: 


Per  stump 

Per  cubic 

bole. 

jsni. 

CmU. 

•7.C5  , 

119 

5.eB 

18.8 

3.56 

12 

2.45 

19.3 

.83 

5.5 

l.tt 

9,7 

3.53  1 

16l3 

l.W 

1L4 

3.20  < 

116 

Mathews  Bend  Levee: 

First  section 

Second  section 

Third  section 

Fourth  section 

Grand  Lake  enlargement 

Grand  Lake  to  Sterling,  upper  section 
Sterling : 

Upper  section 

Lower  section 

Sunnyside  extension 


List  of  eiviliau  eugineera  employed  on  work  of  river  ^nd  harbor  improvement  in  ekarse  of 
CapU  C.  McD,  Towneend,  Corpe  of  Engineer;  from  May  SI,  1894,  to  May  SI,  18%,  ind^ 
Bive,  under  the  acts  approved  March  3,  1893,  August  18, 1894,  and  March  $,  1895. 


Time 

Compen- 

Name and  rosidence. 

ployed, 
months. 

sation  per 
montu. 

Work  on  which  employed. 

Arthur  Hider,  GreenviUe, 

12 

$250.00 

Greenville,  Miss.. 

Care  and  repairs  to  plant;  ooo- 

Miss. 

dence,  La.,  Greenville,  HisinUd 

Ashbrook  Neck. 

E.  C.  Tollinger,  GreonTille, 
Miss. 

12 

175.00 

do 

Conatraction  and  repair  of  lerees 
in  Mississippi  aonth  of  Gnm- 

ville  and  in  Arkansas  south  of 

Greenville  to  Louisiana  line. 

H.  St.  L.  Copp6e,  Green- 

12 

175.00 

Arkansas    City. 

Construction  and  repair  of  lerw 

vUle,  Miss. 

Ark.,  and  Green- 
vme,Mlss. 

in  Arkansas  north  of  Greenville, 
Miss. 

John  J.  Hoopes,  Red  Fork, 

12 

150.00 

Red  Fork,  Ark.... 

Construction  and  repair  of  levees 

Ark. 

on  Arkansas  River. 

J.  D.  Van  Meter.GreenvUle, 

12 

150.00 

Rosedale.  Miss.. 

Construction  and  repair  of  Icevn 

Miss. 

and  Greenville, 
Miss. 
Lake  Providence. 

in  Mississippi  north  of  Greeo- 
ville. 
Constmction  and  repair  of  levm 

W.  8.  Brown,  Lake  Provi- 

12 

150.00 

dence,  La. 

La. 

in  Looiaiana,  third  district 

Approximate  value  of  plant  belonging  to  the  United  States  and  used  in  the  third  district 
improving  Mississippi  River,  May  1,  1894,  to  April  SO,  1895. 


Class  of  property. 


Steamer  Emma  Etheridge. 

Steamer  Osceola 

Steamer  Vidalia 

Steamer  Vedette , 

Steamer  Meter 

Tng  Parker , 

Mat  boats  Nos.  26  and  27 . 

Mat  boats  (old) 

Headquarters  boat 

Quarter  boats  and  outfit. . 

Store  boat 

Hydraulic  graders 

Hydraulic  graders  (small) 

Barges,  model 

Barges,  square 

Barges,  square  (old) 


Pieces. 


Approxi- 
mate 
value. 


$7,200 

6,300 

5,400 

3,600 

2.700 

4,500 

9,000 

1,000 

1.500 

25,640 

225 

16,000 

000 

12,150 

30,800 

69.000 


Class  of  property. 


Floating  dock 

Pontoon  dock 

Pile  drivers  and  machinery. 

Skiffs 

Yawls 

Dredge  boat  Menge 

I  Dump  scow  No.  2 

,  Stem  dock 

I  Calking  flato 

I  Tools  and  appliances 

Office  furniture,  safe,  etc. .. 


Surveyinff  instruments  ■ 
Machine  shop  and  outfit — 
Carpenter  shop  and  outfit. . 


Total. 


,  AppTDxi- 
Pieces,      mate 
valoe. 


5W 

3,717 
106 


S,OdO 

1,9W 

2S 

100 

800 

250 

2,600 

2,000 

8,W 


13S       230.618 
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^hmiraei  of  pr&po9dl8  for  levoe  work  in  Upper  Tensas  leree  district  for  the  fiscal  year  end- 
4ng  June  SO,  1896,  received  and  opened  6y  Capt  C.  McD.  Townsendf  Corps  of  Engineers, 
November  16, 1894, 


Ifo. 


Nune  of  bidder. 


At  rooands  on 
Cypress  Creek. 


Station 
0-51. 


SUtion 
51-08. 


1 

2 

3 

4 

• 

7 

8 

9 

lO 

H 

12 

13 

14 

15 

lO 

17 

18 

19 

20 

21 


A.  A.  Arnold  &  Co 

T.  S.  Aderholdt 

John  SeottdtSons 

Jl.MoTighe 

Sen  Talley 

Timothy  SuUlvan 

iMcGnire  &  O'DonneU... 

Tt.  C.  Dnlaney. 

^cLiMiKhlin  Broe 

J.C.Hodge 

IP.  F.Lamb 

r^ieopold  Aacbaffenbarg . 

Batt  O'Brien 

1^.  A.  Sbippey 

-A.  P.  liaiSn. 

J.  C.  Mclntyre  &  Co 

ObAS.  Dameron 

XheWhitebillCo 

C  A.  Winter 

Robert  Johnson 


Cents. 
12| 
12.24 
12 

13.27 
12.90 
14.09 
13 

11.88 
12.09 
18 

14.35 
18 

14.95 
13 


11.90 

14 

12.74 

12.89 

13.74 


CenU, 
12| 
12.40 
12.43 
13.74 
12 

15.00 
12.44 
12.84 
12.09 
18 

13.05 
16 

15.05 
11.90 
15 

12.  «7 
13.60 
11.73 
13.83 
12.00 


Jihetr4Mct  of  pr<mosals  for  eonstruotion  and  enlargement  of  levees  in  Upper  Tensas  levee 
dimtrietf  in  Arkansas,  for  the  fiscal  years  ending  June  SO,  1895 ,  and  June  SO,  1896, 
r^cMved  and  opened  by  Capt  C.  MoD.  Townsend,  Corps  of  Engineers,  September  26, 1894. 


Ko. 


1 

2 

3 

4 

5 

0 

7 

8 

» 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Name  of  bidder. 


Xfcopold  Aachaffenbnrg. . 

Jamea  H.  HcTixhe 

Arnold,  DeGaria  &  Co. . . 

Robert  Johnson , 

X».  C.  Salaney 

The  Whltehill  Co 

John  A.Cannon 

C- A.  Winter 

1^.  L»,  Withers  St, Co,... 

rr.Mike 

Oharles  O'Donnei 

A..  P.  Martin 

John  Scott  &  Sons 

James  Austin 

Jaunee  Kennedy 

Stiu-ling  &  Smith  Co 

I».  F.Lamb 

John  O.  Sessions 

Ben  Talley 

^anninsr  &  Gibson 

Charles  H.  Dameron  — 

Xerrell  A  WatUns 

Xim  Sallivan 


Lncca 
Station  Stotion  5JiSS2 


222-274.  275-822. 


On  Cypress 
Creek. 


Cents. 
15.74 
25 

m 

13.80 
14.05 
14.25 
14.74 


18i 

13 

12.08 


16.70 

18 

25 


CenU. 

17.98 
25 

14.70 
15,75 
15 


14 
13 
18.08 


16 
16.07 


17.23 
18 


420^68. 


Van 
clnse 
Station 
388-421. 


CenU. 


21 

14.21 

13 

14 

18 


18 
lOi 
22 


15.97 


17.24 

17|      I 


17t      I    161 


CenU. 


13.74 

12| 

11.74 

13 

12 

14.24 


13 
"9.60 


11.93 


9 

Hi 

15 

11.73 

12| 

11.74 

14 


lU 


Below 
SunoT- 
side; 
Station 
685-791 


CenU. 


10.24 

111 
10.24 

8.79 
13 

0.74 

m 

8.80 
9.90 


Grand 
Lake. 


CenU. 


21| 

13.24 

14.74 

14.40 


0.70 
0.04 
8.15 


12.24 
10.73 
124 

0.70 

»1 


10.99 


32 


17 


15 
16 


Gorman  Kidge. 


r    Lower 
section,  section. 


11.85 


9.70 


CenU. 

CtnU. 

11.73 

23.23 

16.98 

19.96 

HI 

19| 

10.49 

19.24 

9.24 

14.93 

15 

17 

9.74 

16.74 

15| 
0.98 
121 
11.94 
11 


22 


15.45 


28 


17* 


11.98)      8.09;      IU.09 
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Abstract  of  proposals  for  levee  work  in  Middle  Tensas  levee  dutrict  for  the  JisaU  jfear 
ending  June  SO,  1895,  received  and  opened  by  Capt.  C.  McD,  Towfutnd,  Carps  of  En^ 
neerSf  November  16,  1894. 


Ko. 


Name  of  bidder. 


A.  A.  Arnold  &  Co 

John  Scott  it  Sons 

M.McTighe 

Eltringbam  Corns tmction  Co. 

BenTaUey 

McGuire  dc  O'Donnell 

L.  C.  Dulaney 

J.  C.  Hodee , 

John  Burke 

Leopold  Asohaffenbnrg 

J.  C.  Molntyre  &  Co 

ChaSi  Dameron 


Opossnm 
Point,  SU< 
tion  755-851 


Centt. 
15.45 
15.45 
18 


11.24 
12.97 
11 
14.74 


21 


LakeProri 
dence, 
Station 
1450-1487, 
1496-1501, 
1519-1576. 


CtnU. 
12i 
15^ 
20 

12.73 
12 

11.47 
13* 
12.73 
16.95 


17 
11 


Otter  Bayon 

t-o  Point 

Lookout, 

Station 

1840-1966. 


Wilton  to 
Salem, 
Stelion 

2287-2538. 


GmU. 

CenU. 

16 

lU 

12.24 

11.73 

16 

20 

11 7J 

10.90 

•» 

13.49 

12.47 

15 

16 

14.99 

12.99 

13.97  ; 
20 
111      i 


1174 
17* 


*  Tie  bids;  awarded  to  Ben  Talley  by  mntual  agreement  between  the  two  biddws. 
Financial  statement, 

LAKE  PROVIDKNCE   REACH. 

Balance  May  31, 1894 16,554.09 

Allotted  during  current  fiscal  year 304,400.00 

Received  from  sales,  overpayments,  and  refundments 4. 76 


310  958.3 
Expended  to  June  30, 1895 127^428.34 

Balance  June  30, 1895 183,530.51 

In  Treasury 164,400.00 

In  band 19,190.51 


183,530.51 
Less  amount  covered  by  existing  contracts  and  liabilities 13, 530. 51 

Available  balance  June  30, 1895 170,000.00 


Expenditures  apportioned : 

Labor  on  construction 41, 487. 07 

Material  for  construction ' 42,751.51 

Subsistence 12,190.65 

Cost  of  plant,  repairs,  outfits,  and  supplies 8, 777. 86 

Care  of  public  property 2,741.91 

Towage  and  steamer  expenses 12, 360.02 

Administration  and  office  expenses 6,407.28 

Medicine  and  medical  attendance 712.04 


Total 127,428.31 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1897 300,000.00 


VIGKSBURG,   MISS.- 

Balance  May  31, 1894 

Balance  June  30,  1895 

In  band 

Amount  covered  by  existing  contracts  and  liabilities. 


1108.07 
108.07 
108.07 
108.07 


LAKE  BOLIVAR  FRONT. 


Balance  May  31, 1894 

Balance  June  30, 1895 

In  band 

Amount  covered  by  existing  contracts  and  liabilities. 


$104.38 
104.38 
104.38 
10i38 
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A8HBKOOK  NECK. 

Allotted  daring  cnrreDt  fiBoal  year $85;  000. 00 

Expended  to  June  33,  1895 49,109.72 

Balance  June  30,  1895 35,890.28 

JnTreiMnry 25,000.00 

Inliaiid 10,890.28 

35,  890. 28 

L*ess  amoant  covered  by  existing  contracts  and  liabilities 1, 660. 38 

Available  balance  June  30,  1895 34,229.90 

Expenditures  apportioned : 

L.abor  on  construction 10, 765. 16 

Material  for  construction 23, 041. 89 

Coat  of  plant,  repairs,  outfit,  and  supplies 289. 81 

Care  of  public  property 451.50 

Xoi^rage  and  steamer  expenses 7,768.28 

Administration  and  office  expenses 2, 814. 00 

Medicine  and  medical  attendance 341. 67 

Sabsietence 3,637.91 

Total 49,109.72 

PLANT. 

Balance  May  31, 1894 $30,359.05 

Allotted  during  current  fiscal  year 125,000.00 

155,359.05 

Expended  June  30, 1895 100,472.38 

Balance  June  30, 1895 54,886.67 

In  Treasury 66,000.00 

I>ess  amount  overdrawn 11,113.33 

54,886.67 

r.«8S  liabilities 4,886.67 

Available  balance  June  30, 1895 : 50,000.00 

Expenditores  apportioned: 

La1>or  on  repairs 32,574.60 

Material  for  repairs 12,069.70 

Coat  of  plant,  outfit,  and  supplies 24,867.88 

Care  of  plant 11,741.75 

Administration  and  office  expenses 4,846.99 

Sn1>Bistence 14,371.46 

Total 100,472.38 

Amonnl;  that  can  be  profitably  expended  during  fiscal  year  ending  June 

SO,  1897 100,000.00 

SURVEYS,   GAUGES,   AND  OBSERVATIONS. 

Balanee  May  31, 1894 $5,290.83 

jUlotte^  daring  current  fiscal  year 18,000.00 

23  290  83 

Expended  to  June  30, 1895. 7*  246.35 

Balance  June  30, 1895 16,044.48 

To.  Treaaury 16,000.00 

In  liand 44.48 

16  044.48 

X^ees  liabilities 1^200.00 

Available  balance  June  30, 1895 14,844.48 
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Expenditures  apportioned: 

Surveys 15,296.99 

Steamer  expenses ^ 1,121.84 

Outfit,  material,  and  stationery 3T9.89 

Subsistence 447.63 

Total 7,246.^ 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1897 12,00a00 

LOWER  TAZOO  LBVBE  DISTUCT. 

Balance  May  31, 1894 $12,784.77 

Allotted  during  current  fiscal  year 900,000.00 

1312,784.77 

Expended  to  June  30, 1895 106,474.06 

Loss  by  transfer  during  current  fiscal  year 3,000.00 

109,474.08 

Balance  June  30, 1895 143,310.69 

In  Treasury - 147,000.0i) 

Leas  amount  overdrawn 3,689.31 

143,310.69 
Less  amount  covered  by  existing  contracts  and  liabilitieB 113, 310.  ^ 

Available  balance  June  30, 1895 30,000.00 

Expenditures  apportioned : 

Levee  construction  and  repairs 150,&48.89 

Engineering  and  office  expenses 15,925.19 

166,474.08 
Amount  that  can  be  profitably  exi>ended  during  fiscal  year  ending  June 
30,1897 400,OOCt.OO 

UPPER  TENSAS  LEVEE  DISTRICT. 

Balance  May  31, 1894 $13,177.32 

Allotted  during  current  fiscal  year 600,000.00 

Received  ft'om  sales,  overpayments,  and  refundments 8. 16 

1613,1®,  48 

Expended  to  June  30^  1895 315,171.48 

Loss  by  transfer  during  current  fiscal  year 6,000.00 

321,171.48 

Balance  June  30, 1895 292,014.00 

In  Treasury 294, 000. 0«) 

Less  amount  overdrawn 1,986.<X) 

292,014.01) 
LfCss  amount  covered  by  existing  contracts  and  liabilities 222, 000. OO 

AvaUable  balance  June  30, 1895 70,000.0) 

Expenditures  apportioned : 

Levee  construction  and  repairs 289, 068. 40 

Engineering  and  office  expenses 26, 103.1^^ 

315,171.48 
Amount  tbat  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1897 : 200,000.00 

MIDDLE  TENSAS  LEVEE  DISTRICT. 

Balance  May  31, 1894 $1,168.41 

Allotted  during  current  fiscal  year 200,000.00 

Oained  by  transfer  during  current  fiscal  year 105, 000. 00 

• $306,168141 
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Expended  to  June  30, 1895 $102,869.22 

Lou  by  tran&fer  daring  current  fiscal  year 2,000.00 

$104,869.23 

201, 299. 19 

InTreasnry -..: 178,000.00 

Inband 23,299.19 

201,299.19 
Less  amouDt  covered  by  exieting  contracts  and  liabilities 151, 299. 19 

Availablebalance  June  30, 1895 50,000.00 

Expenditures  apportioned: 

Levee  construction  and  repairs 95, 553. 40 

Engineering  and  office  expenses 7,315.82 

102,869.22 
Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1897 200,000.00 

IMPROVING  HARBOR  AT  VICK8BURG,  MISS. 

Balance  May  31, 1894 $11,053.74 

Expended  to  June  30,  1895.. 4,255,61 

Balance  June  30,  1895 6,798.13 

In  hand 6, 798. 13 

Available  balance  June  30,1895 6,798.13 

Expenditures  apportioned : 

Cost  of  plant, repairs, and  outfit 1,341.35 

Care  of  plant 434.49 

Towage  and  steamer  expenses 365.92 

Administration  and  office  expenses 1,962.45 

Subsistence , 151.40 


Total ; 4,255.61 

mount  that  can  be  profitably  exi>ended  during  fiscal  yeai  ending  June 

30, 1897,  at  Delta  Point 150,000.00 


IMPROVING  HARBOR  AT  GREENVILLE,  MISS. 

Balance  May  31, 1894 $2,249.66 

Allotted  daring  current  fiscal  year 80,000.00 

82,249.66 

Expended  to  June  30,  1895 79,814.74 

Balance  June  30,  1895 2,434.92 

luTieasnry 5,000.00 

L«8  amount  overdrawn 3, 565. 08 

2,434.92 

Less  amoont  covered  by  existing  contracts  and  liabilities 2, 434. 92 

Expenditores  apportioned : 

Labor  on  construction 19,446.71 

Material  for  construction 39, 824. 96 

Cost  of  plant,  repairs,  outfit,  and  supplies 4,365.84 

Care  of  public  property 855. 33 

Towage  and  steamer  expenses 5, 653. 41 

Medicine  and  medical  attendance 312.22 

Subsistence 6,755.02 

Administration  and  office  expenses 2, 601. 25 

Total 79,814.74 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1897 150,000.00 

BNQ  95 242 
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STONE.  • 

Balftnce  May  31, 1894 .' $57,175.81 

Allotted  during  current  fiscal  year 60, 000.00 

117,175.81 
Expended  to  June  30,  1895 43,067.89 

f  Balance  June  30,  1895 I      74,108.12 

In  Treasury 70,000.00 

In  hand 4,108.12 

74.108.12 
Less  amount  covered  by  existing  contracts  and  liabilities 74, 108. 12 

Expenditures  apportioned : 

Stone 16,758.© 

Towinjf  and  steamer  expenses 18,t)04.3) 

Cost  of  plant,  repairs,  outfit,  and  supplies 2,6W.70 

Care  of  public  property 522.00 

Administration  and  office  ex])eu8es 2, 570. 19 

Subsistence 1,927.91 

Total 43,067.6a 


Appendix  7. 

REPOltT  OF  (JaPT.  GEO.  M'C.  DERBY,  CORrS  OF  ENGINEERS,  UPON  OPERATI0K8  Di  THE 

fourth  district. 

United  States  Engineer  Office, 

New  Orleans,  La.,  May  SO,  ISfiS. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the  fourth 
district,  Mississippi  River  improvement,  for  the  period  from  June  1,  1894,  to  May  1, 
1894: 

Until  October  31,  1894,  the  district  was  in  charge  of  Capt.  John  Millis  and  from 
that  date  until  November  23,  1894,  it  was  in  temporary  charge  of  Mi^.  James  B. 
Quinn,  Corps  of  Engineers. 

Pursuant  to  the  requirements  of  Special  Orders,  No.  255,  Adjutant-Generars  Office, 
dated  Washington,  October  30, 1894,  I  relieved  Manor  Quinn  of  this  -work  November 
23,  1894. 

The  district  extends  from  Warrenton,  7^  miles  below  Vicksbnrg,  to  the  Head  of 
the  Passes,  about  13  miles  from  the  Gulf  of  Mexico,  and  comprises  484  miles  of  the 
river. 

The  works  include  improvements  of  the  harbor  of  Natchez  and  Vidalia,  Mississippi 
and  Louisiana;  channel  improvements  at  the  Junction  of  the  Mississippi,  Red,  and 
Atchafala^'^a  rivers;  improvement  of  the  harbor  of  New  Orleans,  and  the  constnic- 
tion,  repair,  and  maintenance  of  a  portion  of  the  levee  system  of  the  district. 

HARBOR  OF  NATCHEZ  AND  VIDALIA. 

The  rapid  caving  of  the  bank  in  Giles  Bend,  above  Natchez,  has  narrowed  thf 
adjacent  neck  so  that  there  is  danger  that  the  river  may  break  through  in  high  water 
and  form  a  permanent  cut-off.  Should  such  cut-offtake  place,  it  is  apprehended  that 
the  river  may  change  its  course  below  by  rapid  erosion  on  the  west  bank,  acoom- 
pauied  by  accretion  on  the  east  bank.    This  would  result  in  the  destruction  of  a 

Sortion  or  all  of  the  town  of  Vidalia,  injury  to  the  water  front  and  landings  st 
atchez,  and  increased  caving  of  the  banks,  with  consequent  destruction  of  expen- 
sive parts  of  the  levee  system. 

The  object  of  the  contemplated  works  is  to  delay,  and  if  possible  prevent,  the 
formation  of  the  threatened  cut-off.  The  project  for  this  work  contemplates  the 
construction  of  a  levee  on  or  near  the  axis  of  Cowpen  Neck  to  prevent  the  flow  of 
water  across  the  neck  during  high  stages  of  the  river,  and  tlie  construction  of  16,000 
linear  feet  of  bank  revetment  in  Giles  Bend;  estimated  cost,  $541,300. 

By  the  river  and  harbor  act  of  July  13,  1892,  an  appropriation  of  $80,000  was  made 
for  this  work,  of  which  $77,721.19  remained  available  June  1,  1894,  and  the  act  of 
August  17,  1894,  appropriated  an  additional  $80,000. 

Legal  proceedings  for  the  condemnation  of  the  land  necessary  for  the  coostruction 
of  the  levee  on  Cowpen  Neck,  which  were  in  progress  at  date  of  last  report,  were 
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completed  September  15,  1894,  and  title  secured  to  the  United  States  at  a  cost^of 
^3,500.  Contracts  for  the  construction  of  the  levee  were  made  October  5, 1894,  except- 
ing l^he  brush  revetment  at  the  outer  end  and  the  short  spur  levee  designed  to  arrest 
erosion  in  the  event  of  the  main  line  being  breached  by  the  caving  of  the  bank. 
Xhe  last  contract  was  completed  February  26,  1895;  the  total  cost  of  the  267,810 
ciil>ic  yards  of  earthwork  was  $29,275.47. 

Tlie  brush  revetment  at  the  outer  end  was  constructed  by  hired  labor  at  a  cost  of 
^,508.38,  making  the  total  cost  of  the  levee,  19,500  feet  long,  including  cost  of  site, 
^35,283.85.  As  tiie  soil  is  very  sandy  the  levee  has  been  much  damaged  by  ram 
'wasli ;  repairs  have  already  been  made  to  it  to  the  amount  of  $1,175.35. 

Xlke  spur  levee  was  not  constructed  at  the  same  time  as  the  main  line  because  it 
did  not  seem  to  be  immediately  required,  and  there  were  indications  that  changes 
in  tlie  rate  of  caving  of  the  bank  might  make  it  advisable  to  construct  this  spur  levee 
at  some  point  other  than  the  one  originally  selected. 

Xlke  proposed  drainage  syphons  have  not  yet  been  placed. 

A  map  showing  the  levee  as  constructed  is  transmitted  herewith. 

N'o  "work  has  as  yet  been  done  on  the  proposed  bank  revetment  in  Giles  Bend.  A 
survey  is  now  in  progress  to  determine  the  proper  location  of  this  revetment  and 
contracts  have  been  made  for  the  construction  of  ten  decked  barges  and  the  delivery 
of  12,000  tons  of  rock,  preparatory  to  beginniuff  work.  The  price  of  the  barges  is 
to  l>e  ^30,940  delivered  at  Natchez,  Miss.,  and  the  rock  is  to  be  delivered  on  shore  at 
some  convenient  point  in  Giles  Bend  for  $1.64  per  ton  of  2,000  pounds. 

For  further  details  of  the  work  accomplishea  during' the  year  reference  is  made  to 
tlie  rexM>rt  of  Mr.  H.  S.  Doughis,  assistant  engineer,  herewith. 

The  caving  in  Giles  Bend  and  Marengo  Bend  still  continues  at  a  rapid  rate,  as 
sbovvn  on  the  accompanying  chart.  If  it  is  allowed  to  continue,  the  cut-off  will  not 
only  do  all  the  damage  to  Natchez  and  Y idalia  which  was  originally  anticipated,  but 
tlie  new  levee  on  Cowpen  Neck  will  be  destroyed  and  the  amount  which  it  has  cost, 
#36,439.20,  will  be  wasted.  If  it  is  intended  to  prevent  this  cut-off,  prompt  and 
energetic  measures  are  necessary. 

Xlie  amount  which  can  be  profitably  expended  on  this  work  during  the  fiscal  year 
endin^^  June  30, 1897,  is  $385,000. 

IMPROVING  HARBORS  AT  NATCHEZ  AND   VIDALIA,  MISS.  AND  LA. 

Tlie  amonnt  expended  from  Jane  1,  1894,  to  Juue  30,  1895  (thirteen  months),  is 
^45y7T2.18,  diBtribnted  as  followa: 

Office  expenses  (main  office) $2, 349. 86 

CHIier  acUmniatrative  expenses 3,042.40 

Constmctton  ( contract  work) 29, 500. 12 

Oons^mction  (hired  lafaer) :  • 

Wages $1,834.88 

1  Snbaiatence 1,383.66 

J,         Mlaterial 193.26 

3,411.79 

Ste&mers 1,914.28 

Surveys 1,244.78 

Kepairs  to  plant , 16.85 

Care  of  plant 602.19 

New  plant ,.  289.91 

MiBcellaneous 3,500.00 

Total , 45,772.18 

Money  statement, 

«Jime  1, 1894,  balance  unexpended $71,721.19 

Amount  appropriated  by  act  of  August  17,  1894 80,000.00 

157, 721. 19 
Amount  expended  from  June  1,  1894,  to  June  30,  1895 45, 772. 18 

Jnly  1, 1896, balance  unexpended 111,949.01 

J  nly  1,  1895,  amount  covered  by  uncompleted  contracts 46, 600. 92 

Jnly  If  1895,  balance  available 65,348.09 

f  Amount  ^estimated)  required  for  completion  of  existing  project 385, 000. 00 

J  Amonntthat  can  be  prontabl^  expended  in  fiscal  year  ending  Juue  30, 1897  385, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[^     barbor  aot«  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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JUNCTION  OF  THE  MISSISSIPPI,    RED,   AND  ATCHAFALAYA  RIVERS,   LODISUXA. 

A  detailed  description  of  the  difficulties  in  this  vicinity,  which  the  improvements 
are  designed  to  rectify,  will  be  found  in  the  annual  report  of  1892.  In  general  temu 
these  diiliculties  consist  in  the  tilling  up  of  Old  River,  which  is  the  only  navigable 
entrance  from  the  Missi8si|>pi  to  the  Red  and  Atchafalaya  rivers  and  their  tribata- 
ries,  so  that  low- water  navigation  is  impeded  and  at  times  entirely  obstructad. 

This  tilling  up  is  attributable  in  part  to  the  deposit  of  sediment  during  high  water 
caused  by  irregular  variations  in  the  strength  and  direction  of  the  current  in  Old 
River  and  in  part  to  the  caving  in,  or  sliding  down,  of  the  soft  banks  aijyacdnt  to  the 
channel. 

The  complete  system  of  works  contemplated  with  a  view  to  correcting  these  diffi- 
culties comprises  the  following  objects: 

To  check  the  enlargement  of  the  Atchafaluya  and  limit  its  outlet  capacity  by  a 
system  of  low  relief  dams  or  sills  loeate<l  near  the  head  of  this  outlet  river. 

To  separate  the  Red  from  the  Atchafalaya  during  low  water  atid  up  to  a  10-foot 
stage  by  means  of  a  low  dam  at  the  west  end  of  Tumbull  Island,  which  for  all  stages 
below  the  crest  of  the  dam  would  deflect  the  Red  around  the  upper  side  of  Tamball 
Island  through  upper  Old  River. 

To  complete  the  separation  by  cutting  a  canal  across  Carrs  Point  and  obstrncting 
tho  lower  end  of  upper  Old  River,  thus  making  the  Red  a  tributary  and  the  Atcha- 
falaya an  outlet,  separated  from  each  other  at  low  stages,  while  the  conditioDs  at 
high  stages  are  not  to  be  materially  modified. 

The  plan  also  contemplates  maintaining  low-water  navigation  through  lower  Old 
River,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  the  above 
system  of  works. 

The  entire  Red  and  Atchafalaya  system,  whose  only  outlet  is  now  through  tiie  cbao- 
nels  which  these  works  are  designed  to  improve  and  maintain,  comprises  a  total  length 
of  about  4,300  miles  of  navigable  river  iu  those  stages  in  which  there  are  at  preeent 
no  difficulties  in  lower  Old  Rivor.  In  low  water  when  such  difficulties  are  experi- 
enced the  navigable  portion  of  the  Red  and  Atchafalaya  system  is  about  345  miles  for 
a  3-foot  draft  and  1.32  miles  for  a  5- foot  draft. 

At  the  date  of  the  last  annual  re))ort  the  following  works  had  been  done: 

Two  sill  dams  near  the  head  of  the  Atchafalaya,  with  the  shore  protection,  con- 
necting levees,  and  wing  levees,  had  been  completed.  The  sill  or  foot  mattresses aud 
shore  protection  work  of  the  Red  River  Dam  had  been  finished  and  the  dam  con- 
structed to  a  height  of  3  feet  above  the  zero  of  Barbre's  gauge,  excepting  a  length  of 
460  feet  for  tho  accommodation  of  low-water  navigation,  which  was  5  feet  below  th« 
zero  of  Barbre's  gauge.  A  new  dredge  boat  had  been  built  under  contract  and  bad 
been  tested  and  accepted. 

The  operations  duringth^  current  year  have  consisted  in  dredging  lower  Old  River, 
making  repairs  to  Red  River  Dam  and  the  sills  in  the  Atchafalaya,  making  extended 
survey  of  the  mouth  of  Red  River  and  vicinity,  and  clearing  out  stumps  and  trees  in 
Bayou  des  Glaises. 

The  new  pumping  dredge  Ram  was  put  to  work  on  June  5,  1894,  and  the  bucket 
dredge  Pah-  Ute  on  July  28,  1894,  and  they  continued  dredging  until  January  4, 1^ 
It  is  roughly  estimate<l  that  the  former  dredged  265,000  cubic  yards,  at  a  cost  of 
4.76  cents  per  cubic  yard,  and  the  latter  50,000  cubic  yards,  at  6.85  cents  per  cabie 
yard.  The  material  dredged  was  deposited  in  the  stream  alongside  the  cut  made 
by  the  dredges. 

The  lowest  reading  of  the  gauge  at  Barbres  Landing  was  1.61  feet  below  zero  on 
November  12,  1894,  the  lowest  on  record.  The  least  channel  depth  in  Old  £iver 
reported  was  4^  feet.  This  was  sufficient  for  the  light-draft  boats  which  were  abl<> 
to  navigate  the  rivers  having  their  outlets  through  lower  Old  River,  and  navigation 
through  lower  Old  River  was,  therefore,  maintained  during  the  low- water  season 
without  interruption.    This  result  cost  $19,304.29. 

The  repairs  made  to  tho  dam  and  sills  were  not  extensive,  costing  $4^.87  and 
$111.50,  respectively. 

The  survey  made  during  the  year  covers  the  same  area  as  those  made  in  1884  and 
1887  at  the  junction  of  tho  Atchafalaya  and  Red  rivers  and  in  upper  and  lower  Old 
River.  The  field  work  of  the  survey  cost  $7,360.25;  the  maps  have  not  yet  been 
completed. 

,  The  river  and  harbor  act  of  August  17,  1894,  provided  that  $2,500  of  the  $70,000 
appropriated  for  the  Red  and  Atchafalaya  rivers,  might  be  expended  in  improvin;; 
Bayou  des  Glaises,  Louisiana.  A  report  upon  this  stream  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  page  1176.  The  funds  have  been  expended 
in  cutting  overhanging  trees  and  blasting  out  the  stumps  in  the  bed  of  the  bayon; 
a  balance  of  $392.90  still  remains  available.  Operations  were  confined  to  the  lowfr 
39.25  miles  of  the  stream. 

For  further  details  of  the  work  accomplished  during  the  year  reference  is  made  to 
the  report  of  Mr.  A«  Fi  WooUey)  jr.)  assistant  engineer^  herewith.  _  - 
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IMPROVING  ATCHAFALAYA   AND   RED  RIVERS^  LOUISIANA. 

The  amount  expended  from  June  1,  1894,  to  June  30,  1895  (thirteen  months),  is 
$(2,292.67,  distribnted  ae  follows: 

Office  expenses  (main  office) $1, 197. 35 

Other  administrative  expenses 237. 73 

Maintaining  navigable  channel  through  lower  Old  Kiver 19, 706. 49 

Improving  Bayou  des  Glaises 2, 107. 10 

Repair  to  sill  dams ^  111.50 

Repair  to  Red  River  dam 450. 87 

Repair  and  maintenance  of  telephone  line 345. 76 

Surveys 8, 128. 79 

Steamers 727.38 

Repairs  to  plant 6,270.04 

Care  of  plant 1,743.03 

New  plant 766.63 

Total 42,292.67 

Money  statement. 

June  1, 1894,  balance  unexpended $43, 298. 79 

Amount  appropriated  by  act  of  August  17,  1894  . .-. 70, 000. 00 

Balance  available 113,298.79 

Amount  expended  from  June  1, 1894,  to  June  30,  1895 42, 292. 67 

July  1,  1895,  balance  unexpended 71, 006. 12 

i  Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1897  300, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


NEW  ORLEANS   HARBOR. 

The  general  object  of  the  works  of  improvement  in  New  Orleans  Harbor  is  to 
check,  and,  if  possible,  to  prevent  the  caving  of  the  banks  of  the  river  within  the 
limits  of  the  harbor. 

Under  the  approved  project  the  work  to  accomplish  these  objects  consists  in  the 
construction  of  submerged  inclined  spur  dikes,  with  continuous  revetments  between 
these  dikes  when  found  necessary. 

Spur  dikes  without  intermediate  revetment  have  been  successful  in  some  of  the 
straight  reaches  and  on  concave  banks  of  large  radius,  but  in  the  abrupt  bends  the 
dikes  alone  are  only  locally  effective. 

At  the  date  of  the  last  annual  report  the  following  work  had  been  completed  in 
general  accordance  with  the  project  as  above  outlined.  A  continuous  mattress  400 
feet  in  length  had  been  placed  just  above  the  caving  bank  in  the  Carrollton  Rend. 
Five  Bpnr  dikes,  with  continuous  revetment  covering  the  three  upper  intervals  and 
somewhat  more  than  one-third  of  the  lower  one,  had  been  built  in  the  Carrollton 
Bend,  two  spur  dikes  in  the  Greenville  Bend,  six  in  the  Gouldsboro  Bend,  and  eight 
in  the  third  district  reach. 

All  of  the  above  work  remains  in  place  and  has  proved  successful,  with  the  follow- 
ing exceptions:  In  the  third  district  reach  no  further  caving  has  taken  place  at  the 
heads  of  the  dikes,  but  caving  has  continued,  more  or  less  serious  in  extent,  in  the 
intervals  between  the  dikes,  and  there  has  been  no  noticeable  accretion.  In  the 
Gouldsboro  Bend  a  small  cave  occurred  between  Dikes  3  and  4,  but  otherwise  the 
bank  line  remained  unchanged.  Destructive  caving  has  also  taken  place  along  the 
water  front  between  Carrollton  and  Exposition  Wharf,  at  Eighth  street,  at  the  Sora- 
paru  Market,  in  the  bend  at  and  below  the  French  Market,  and  at  Algiers  Point. 
No  protection  work  has  been  done  at  these  localities  by  the  United  States,  but  the 
city  of  New  Orleans  has  constructed  pile  work  and  wooden  bulkheads  with  a  view 
to  arresting  the  caving  near  the  French  Market,  at  Alciers  Point,  and  in  the  intervals 
betwoen  the  third  district  spur  dikes.  This  work  nas  been  partially  successful, 
except  in  the  third  district  reach. 

At  the  date  of  the  last  annual  report  there  were  no  funds  available  for  this  work, 
not  even  for  the  care  of  the  extensive  and  costly  plant  on  hand.  In  this  connection 
it  38  to  b«  obAerred  that  floating  plant,  consisting  of  wooden  barges  and  steamboats, 
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deteriorates  ver^  rapidly  in  this  climate;  and  this  action  ffoes  on  just  as  rapid] j 
when  the  plant  is  idle  as  when  it  is  at  work.  There  are  other  heavv  expenses,  for 
watchmen  and  superintendence,  that  can  not  be  avoided  when  the  plant  is  idle ;  so 
that  the  cost  of  the  work  done  in  New  Orleans  Harbor,  is  greatly  ipcreased  by  the 
irregularity  and  inadequacy  of  the  appropriations. 

The  act  of  August  17,  1894,  appropriated  $110,000  for  this  improTement,  a  large 
proportion  of  wmeh,  amounting  to  $14,977.28,  had  to  be  expended  in  making  repairs 
to  plant. 

Mattress  work  was  begun  in  the  third  district  late  in  the  season  and  was  suspended 
March  12,  1895,  in  anticipation  of  high  water  in  the  river;  744,000  square  feet  of 
mattress  2i  feet  thick  was  constructed  and  sunk  at  a  field  cost  of  8.14  cents  per 
square  foot. 

In  compliance  with  resolutions  of  the  Mississippi  River  Commission,  dated  Angnst 
29  and  November  20, 1894,  a  continuous  mattress  revetment  was  placed  from  Spur  No. 
1  to  Spur  No.  2,  a  distance  of  1,020  feet;  the  foundation  mattresses  were  laid  for  new 
spurs  to  be  numbered  2i,  3|,  4,  and  4^ :  and  a  mattress  200  feet  wide  has  been  placed 
below  Spurs  No.  2, 3, 3^,  4,  and  4|  adjoining  the  foundation  mattress  at  its  shore  end. 

The  location  of  the  new  work  is  shown  on  the  accompanying  map. 

The  balance  remaining  on  hand  is  not  sufficient  to  complete  the  spurs  which  have 
already  been  begun;  to  secure  economy  in  the  management  of  this  work  regular 
appropriations  of  not  less  than  $200,000  per  annum  are  necessary. 

For  details  of  construction  reference  is  made  to  the  accompanying  report  of  Assist- 
ant Engineer  William  Garvin. 

The  amount  exi>ended  from  June  1,  1894,  to  June  30,  1895  (thirteen  months),  is 
$93,873.09,  distributed  as  follows: 

Office  expenses  (main  office) $911.37 

Other  administrative  expenses 3.020.38 

Labor  on  construction 17, 672. 11 

Subsistence .♦ 7,548.@ 

Material  for  constniction 32, 646. 08 

Steamers 6,496.  o 

Surveys 484. 55 

Repairs  to  plant 15,381.^ 

Care  of  plant 7,780.-54 

New  plant 1,925.63 

Miscellaneous 5. 30 

Total 93,873.09 

Money  statement. 

Amount  appropriated  by  act  of  August  17, 1894 $110,000.00 

Amount  disallowed  by  Chief  of  Engineers  (overpayment) 6.33 

Amount  disallowed  by  Chief  of  Engineers  (overpayment) 1. 67 

Amount  received  from  sale  of  engineer  property 38.63 

Total 110,046.63 

Amount  expended  from  June  1,  1894,  to  June  30,  1895 $93,873.09 

Amount  deposited  to  the  credit  of  the  United  States  Treasurer.  38. 63 

98,9U.?2 

July  1,  1895,  balance  available 16,134.91 

{Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1897 300,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


For  works  connected  with  levee  construction  and  maintenance  the  district  is  sub- 
divided into  seven  levee  districts,  as  follows: 

The  Lower  Tensas  levee  district,  right  bank,  which  extends  from  the  upper  limits 
of  the  fourth  district,  opposite  Warrenton,  to  the  mouth  of  Red  River,  and  comprises 
157i  miles  of  the  Mississippi  River.  In  this  district  the  levee  system  is  continnoo9 
from  the  upper  end  down  to  a  point  5  miles  below  Fairview  Landing,  a  length  of 
130.5  miles  of  the  river,  leaving  about  26  miles  of  the  river  on  this  bank  unprotected. 
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The  Atchafalaya  levee  district,  right  hank,  which  extends  from  the  mouth  of  Red 
River  to  the  head  of  Bay  on  Lafourche,  a  distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district. 

The  Lafourche  levee  district,  right  bank,  which  extends  from  the  head  of  Bayou 
Lafourche  to  New  Orleans.  The  distance  by  river  is  71  miles,  and  the  levee  system 
is  continuous. 

The  Barataria  levee  district,  right  bank,  which  extends  from  Nev  Orleans  to  the 
Head  of  the  Passes,  102.5  miles.  The  levee  system  is  continuous  down  to  the  Jump, 
an  opening  through  the  bank  of  the  main  river  about  10  miles  above  the  Head  of  the 
Passes.     TTie  total  length  of  river  covered  by  levees  is  91.5  miles. 

The  Homochitto  levee  district,  left  bank,  created  by  a  resolution  of  the  Mississippi 
River  Commission  November  19, 1894,  which  extends  from  Vicksburg  to  Baton  Rouge 
and  comprises  234  miles  of  the  river.  There  are  as  yet  no  levees  in  this  district 
except  a  few  detached  lengths  built  bv  private  parties. 

The  Pontchartrain  levee  district,  left  bank,  which  extends  from  Baton  Rouge  to 
New  Orleans.    It  comprises  123.5  miles  of  the  river^  and  the  levees  are  continuous. 

The  Lake  Borgne  levee  district,  left  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  102.5  miles.  The  levee  system  at  present  only  extends  to  Fort 
St.  Philip,  covering  82  miles  of  the  river. 

Attention  is  invited  to  the  reports  of  Assistant  Engineers  H.  S.  Douglas,  W.J. 
Hardee,  and  John  Smyth,  jr.,  herewith. 

Up  to  the  date  of  the  last  annual  report  levee  construction  and  extensive  repairs 
had  been  done  by  the  Federal  Governmeitt  in  the  fourth  district  at  the  following- 
named  points : 


Name  of  levee  and  levee  district.  I  ^SpT     ^^'• 


Lower  Tensas  levee  district,  right 
baBk: 

Bedford 

Videl.... 

Davis  Island 

Potnt  Pleasant 

Do 

Do 

Hard  Times-Wilson 

Do 

Sbippa  Bay  on  to  Hard  Times. 

Evergreen 

Hardscrabble 

Hardscrabbleto  Bondurant. . . 

Bondnrant 

Hardscrabble 

Hardscrabble,  Lower 

Hardscrabble 

Bondurant 

I>o 

Cottage  Home 

Kempe 

Kempe  Crevasse 

Kempe 

Do 

Do 

Gibsons  Landing 

Rifle  Point 

Graasmere  to  Wiccema 

Lake  Concordia 

Do 

Ferriday 

Ferriday  Crevasse 

Lake  Concordia 

Wiccema  Ut  Fletcher 

Fletcher  to  Minorca 

Minorca  to  M inors 

Amanldia 

MorviUe 

Henderson 

MorviUe  to  Greens 

Greens  to  Fairvlew 

Deer  Park 

Do 

Glasscock 

Fish  Pond 

Forest  Home 

Glasscock... 


MiUt. 

606.5 

615 

622 

624 

624 

624 

631 


633 

633 

636 

639 

640 

640 

640 

640.4 

643 

643.5 

644 

649 

659 

639 

659 

659 

659 

683.5 

690 

693 

693 

693 

694 

694 

695 

698 

699 

702 

702 

710 

7L3 

715 


I  720 
726 
I  722 
I  723 
I  723 
1    726 


Name  of  levee  and  levee  district. 


1891 
1894 
1894 
1883 
1885 
1890 
1890 
1894 
1883 
1894 
1885 
1885 
1892 
1883 
1885 
1885 
1893 
1894 
1893 
1894 
1884 
1883 
1885 
51887 
^1889 
1891 
1892 
1891 
1894 
1894 
1883 
1885 
1891 
1892 
1894 
1893 
1894 
1894 
1891  I 

1893  I 
1891  I 

1894  . 

1883 : 

1888 : 

1891 
1887 
1893 
1894 
1894 


Atchafalaya  levee  district,  rij^ht 
bank: 

Atchafalaya  to  Red  River — 

Torras 

Hog  Point  to  Raccoiirci 

Raccourci  Crevasse 

Fleta 

Morgauza 

Stewarts 

Provostv 

St.  fiYaucis  Church 

Nioa 

Highland  Extension 

HighUind 

Barroza,  Upper 

Barroza,  Middle 

Barroza 

Belle  Vale 

Belair 

Homestead 

Port  Allen 

Missouri 

Eliza 

Medora , 

Nereauz , 

Mayflower-Union 

Fortvillft 

Fortville,  Lower 

Evergreen 

Rebecca 

Gk>lden  Ridge 

Dunboyne 

Dunboyne,  Upjier 

Harroll 

Dorceyville 

BelleGrove 

Celeste 

Mount  Salem 

Babln 

Lafourche  levee  district,  right 
bank: 

Melancon-Lemanuville 

Bueua  Vista-Minnie 

Jamestown 

Brookstown 

Jamestown,  Lower 

St.  James  Church 

St.  James  estate 

St.  Emma 

Home  Place 

Magnolia 


Below 
Cairo. 


Miles. 
765 
766 
767 
775 
786 
789 
791 
796 
798 
806.5 
815.5 
815.7 
823 
823 
824 
825.5 
828 
832 
832.5 
840 
842 
852 
851 


Year. 


1894 
1883 
1883 
1894 
1887 
1883 
1894 
1894 
1891 
1892 
1891 
1893 
1893 
1891 
1894 
1893 
1894 
1894 
1894 


1894 


855 

1892 

855 

1893 

857 

1891 

557 

1894 

861 

1894 

865 

1892 

865 

1894 

866 

1894 

868.5 

1894 

8*70 

1894 

871.5 

1894 

872 

1894 

879 

1894 

893 

1894 

896 

1893 

897 

1893 

897 

1894 

898 

1894 

901 

1893 

902.5 

1893 

904 

1894 

905.5 

1894 

911 

1894 
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Name  of  levee  and  levee  district. 


Below 
Cairo. 


Lafonrehe  levee  district,  right  ' 
bank— Continaed.  > 

White  Rose 

Providence 

Waterford ' 

Flagtown 

SperanM 

Ashton 

Iione  Star ' 

Davifl 

Goopeniville 

Pontchartrain  levee  district,  left 
bank: 

Shannon 

Shannon,  Lower 

Martinez 

Conrad 

Lopez 

Gay  to  Hollywood 

BenHur 

Burtville 

Woodstock 

Hermitage , 

Towles 

Billings 

Plaquemine  Point 

Grenada  to  Mount  Olive 

Jolisant 

Oakly  toSt.  Gabriel 

Maryland 

Hard  Times 

Kescue  No.  1 , 

Sonthwood,  Upper 

Rescne  No.  2 , 

Sonthwood  Extension 

Do 

Ashland  to  Linwood 

Belle  Helene 

Dicharry 

Dlchany,  Lower 

Bumside , 

Houmas , 

Irvine 

Union,  Upper 

Union,  Lower 

Union 

Tippecanoe , 

Peytavin 

Whitehall 

Lilly 

College  Point  to  St.  Michael. . 

College  Point , 

Hester 

TesSier-Bourgeois 

Tessier 

St  Elmo 

Poche 


Mile$. 
918 
932 
932 
998.5 
937 
940 
941.5 
943 


837 

837 

842 

843 

844.5 

846 

845 

847 

847.5 

850 

851 

852.3 

853 

855.5 

858.8 

862 

872 

873 

874 

874.7 

875 

875.5 

875.5 

878 

879 


891 

891 

892.5 

893 

893 

893.5 

894 

894.5 

895 

900.5 

903.5 

905 

9U8.5 

909.5 

909.5 

910 

911 


Tear. 


1894 

1894 

1894 

1894  > 

1894 

1894 

1898 

1893 

1894 


1891 
1894 
1891 
1894 
1893 
1891 
1894 
1898 
1891 
1891 
1893 
1893 
1894 
1891 
1893 
1898 
1894 
1894 
1894 
1894 
1894 
1892 
1891 
1891 
1894 
1891 
1893 


Name  of  levee  and  lev«e  district. 


Beknr 
Oura. 


1894 

1891 

1893 

1893  , 

1891  I 

1893 

1893 

1893 

1891 

1890 

1894 

1894 

1892 

1893 

1894 

1894 


Pont«hartmin  levee  district,  left 

bank— Continued.  MOu. 

Hope 9W.5 

Torre  Hante  to  Hope 919.5 

TerraHaute 821 

Reserve 

Comlaod j  922 

Prospect m 

Destrahau 939 

Frellsen  to  Almedia •  iM2 

Tmdeaa ,  949 

Southport I  «5.5 

Barataria  levee    district,  right  , 

'    bank:  I 

Magnolia 979 

Fort  St.  Leon,  Middle 960. 5 

Magnolia 980.5 

Fort  St.  Leon,  Upper >  961.5 

Belle  Chasse !  »81.5 

Kearney ;  »a2.5 

Fort  St  Leon,  Lower >  MLS 

Belle  Chasse  Crevasse 863 

St.  Anne 964 

Belle  Chasse  to  Concession ...  965 

Concord 987 

Oak  Point 968.5 

OakvlUe 999 

LiveOak 901.5 

Dobaid 9915 

Happy  Point 994 

Star 1  995.5 

Ironton 999.7 

MyrtleGrove 1,002.3 

Oakland 1,003.2 

Deer  Range 1,004 

Lake  Borgne  levee  district,  left 
bank: 

Slaughter  House 

Slaughter  House  Extension . . 

Roy 

Bonsano 

Chalmette  Cemetery 

BattlcGround 

Deboushel 

PecanGrove 973 

Story,  Upper ;  974 

Ir\'ing I  975 

St«ry,Lower 975 

Repose 976 

Caernarvon 978.5 

Do 979 

OraogeGrove I  979.6 

Orange  Grove,  Upper "^ 

Orange  Grove,  Lower 

English  Turn 

St  Clair 

MonPlaislr 


Y«sr. 


968.5  ! 
960.6, 


970 


980 
981 
962 
963 


193 

lai 

18M 
UN 

van 

UM 

uei 
i»i 

IM 

IK 


18H 

18M 

\m 
im 
im 

1(94 

im 

1«4 
193 

rm 

im 

1394 

i« 

193 
ISM 
UM 
194 

im 
im 


\m 
\m 

1883 

1893 
1894 
1893 

im 

18S3 
1894 
1833 
1^ 
18S4 
1893 
1^ 
1893 
1893 
18S4 
1894 
1894 


The  foregoing  does  not  inclnde  work  of  minor  repairs  done  to  assist  in  protecting 
and  maintaining  the  levees  during  high  water. 

Under  the  authority  of  the  act  of  July  13, 1892,  allotments  have  been  made  by  the 
Commission  as  follows  for  the  several  levee  districts  under  charge  of  this  office: 

Allotments  from  appropriation  for  fsoal  year  1894-^5, 

Lower  Tensas  levee  district : 

Original  allotment $132,000.00 

lYansferred  to   Middle   Tensas   district,  third   district 
Mississippi  River,  in  accordance  with  letter  of  General 

Comstock $25,000.00 

Transferred  to  Middle  Tensas   district,  third  district 
Mississippi  Kiver,  by  resolution  of  the  Commission, 

meeting  of  August  8, 1894 40,000.00 

**  *  : 65,000.00 

Balance 67,000.00 
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Atchafalaya  levee  district: 

Origiiial  allotment $152,000.00 

Tnmsferred  to  Pontchartrain  district 4, 633. 04 

Balance 147,366.96 

Lafonrche  levee  district : 

Allotment 90,000.00 

Pontchartrain  levee  district : 

Original  allotment 150,000.00 

Transferred  from  Atchafalaya  district 4,633.04 

Total 154,633.04 

Barataria  levee  district : 

Allotment 60,000.00 

Lake  Borgne  levee  district :    i 

Allotment 50,000.00 

The  details  of  the  work  accomplished  under  the  above  allotments  are  given  in  the 
following  tables : 

Fourth  district  leveea,  1894-95, 
IX)WER  TENSAS  LEVEE  DISTRICT. 


Name  of  levee. 


Below 
Cairo. 


Bank. 


Contractor. 


Length 
of  line. 


Hard  Times- Wilson  . . 

Hani  Times 

Kempo,  upper  section. 
Ef^nipe,  lower  section. 

DeorPark 

Forest  Home 

FiHh  Pond  Gap 

A»bley 


MiU9. 
S31 
632 
657 
659 
721 
722 
723 
723 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


James  R.  Marlowe.. 
Garbish  &0'Neil.. 
W.  J.  Bcntley  «k  Co 

A.P.Martin 

Albert  H.  Gillespie 
John  Scott  &,  Sons. 
James  R.  Marlowe. 
Albert  H.  Gillespie 


Fett. 
3.900 
3.983 
4,600 
15,090 
4,231 
6.420 
65 
9,216 


Name  of  levee. 


T.<>»«r*i.  «#  '    Grade  of 
,5S^i;'  Jeveenbove 


Section. 


Crown. 


Land  slope. 


Hard  Times- Wilson.. 

Hard  Times 

Keinpe,  upper  section. 
Kempe,  lower  section, 

Deer  Park 

Forest  Home 

Fish  Pond  Gap 

Anhley 


Ftet. 
1.900 
3.963 
4,100 
12.000 
4«000 
5,000 
65 
9,000 


Name  of  levee. 


Hard  Times- Wilson. . . 

Hard  Times 

Keinpe,  japper  section 
Sempe.  lower  section 

Deer  Park 

Forest  Home 

Fish  Pond  Gap 

Aahley 


Net  fill. 


Least. 


Feet. 
1.7 
6.8 
14.4 
5.6 
6.8 
8 

0.0 
415 


Great- 
est. 


Feet. 
6.8 
20 

24.4 
19.5 
10.1 
14.6 
14 
12.6 


Feet. 


Feat. 


3.3 

3 

3.3 

3 

3 

2.2 

3 


Feat. 
7tol 
3      1 


Feet. 

2i  and  4  and  6  to  1. 

Do. 

Do. 
2\  to  1. 
2}  and  4  to  1. 
2itol. 

Do. 


Aver- 
age. 


Feet. 
4 

14 
17 
13 

8.6 
10.4 

7 

6.4 


Embankment. 


Cubic 
yards. 


25,119.91 
25,278.84 
58, 413. 30 
49, 383. 47 
17,958.25 
93, 749. 12 

623 
37,701.46 


Price 

per  cubic 

yard. 


CenU. 
17.7 
19.9 
32.2 
23 

12.4 
11.7 
17 
7.93 


Filled  excavations. 


Cubic 
yards. 


2,699.07 

170.90 

1, 805. 49 

1, 532. 78 


518. 42 


70.94 


Price 

per  cubic 

yard. 


Cents, 
YJ.l 
19.9 
32.2 
23 


11.7 
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Fourth  district  Zereea,  1894-35 — Continued. 
LOWER  TENSAS  LEVEE  DISTEICT-Coniinued. 


Name  of  levee. 


Linear 
feet  Date 

iiiuck  ,  of  contract, 
ditch.  I 


Hard Timea- Wilson None..  Nov.    1,18M 

Hard  Times None..  Oct     5,18M 

Kcrape,  upper  section '  None . .  |  Nov  .20, 18M 


Kempe,  lower  section  . 

Deer  Park 

Forest  Home — 
Fish  Pond  Gap. 
Ashley 


Name  of  levee. 


Hard  Times-Wilson.. 

Hard  Times 

Kempe,  upper  section. 
Kempe,  lower  section. 

Deer  Park 

Forest  Home 

Fish  Pond  Gap 

Ashley 


Bxten 
sion 

graute<l 
to— 


1805. 


Mar.    1 


None..' do 

None.. I  Oct     5,18M 

None..  I do 

None..'  Dec.  18,1894 
None. . !  Oct     5. 18M 


Work  com- 
menced. 


Work 


I 
Oct   23.  IBM  !  Feb. 


Oct  1M8M 
Nov.  22. 1884 
Nov.  28, 1894 
Oct  1, 1894 
Oct  0, 1894 
Jan.  23, 189S 
Oct     9,1894 


Jan.  1. 1895 
Mar.  27.  llko 
liar.  31,1895 
Oct  31«lflN 
Mar.  5.1dK 
Feb.  25.  IW 
F^b.    8. 18e 


Apr.     1| 
.do I 


Feb.  20  I 


Di.stanoe  fh>m  center 

of  levee  to  river  bank. 

Natnn  of  river 

Remarks. 

Least 

Great- 
est 

Aver- 
age. 

Feet. 

Feet. 

F€€t. 

11,000 

12,000 

11,500 

Caving  rapidly.. 

Enlargement  of  base. 

2,700 

3.100 

2,900 

Caving  slowly .. 

Enlargement. 

850 

1,300 

1,075 

do 

Do. 

1,900 

4,400 

3.150 

Caving  rapidly.. 

Do. 

500 

760 

630 

Caving  slowly . . 
Caving  rapidly.. 

Do. 

500 

2,400 

1,450 

Now  levee. 

3,000 

8.000 

8,000 

do 

Do. 

410 

1,375 

900 

Caving  slowly .. 

New  and  oilArgeiDeDL 

ATCHAFALAYA  LEVEE  DISTRICT. 


Name  of  levee. 


Smithland '. 

Lakeland 

Nina 

Hermitage  Dike 

Anchorage  (No. 2)    ...  . 

Anchorage  (No.  1) 

Cinclare,  U  pper , 

Cinolare,  Lower 

Cohn 

Brusloy.  Upper , 

Brusley,  Lower 

Uhrv 

St  Delphine 

Eliza 

Robertson 

St  Louis 

Evergreen 

Olivia 

Arcadia 

Soulouqae 

Last  Hope 

Golden  Ridge 

Point  Pleasant 

St  Raphael 

Bcattv 

Palo  Alto 

Dnnboyne 

Eimer 

Eimer,  Lower 

Rice  Enlargement 

Nodaway 

Dorcey  ville 

Whitecastle 

Cora 

Belle  Grove 

Old  Hickory  (No. 2).... 
Old  Hickory  ( No.  1).... 

Claiborne 

Elise 

Modeste 

Babin 

Landry 

Smoke  Bend 


Below 
Cairo. 


I 


Jftlef. 

787 

799.5 

806 

808 

831 

831 


839 

839 

841 

841 

842 

853.5 

856 

856 

858 

859 

860 

860 

861 

862 

862 

863 

864 

865 

8C6 

866 

866 


870 
871 
873 
873 
875 
877 
878 
879 
879 
884 


Bank. 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


Contractor. 


LesEth 
of  luie. 


FetL 

1,37 

tiw 

5,6* 
3.3J6 
IJfr 
2,974 
3.253 
2.80i< 
1.301 
2.757 
3,101.' 

m 

2,497 
1.769 

1.558 
5.7^ 
l.P» 
6.80I* 
3. 574 

\.\n 

2.3« 
5.3^ 

M« 

Donovan  &  Daley 4  W2 


Edwin  B.  Helgaaon 

...do :. 

Eltringham  Constmction  Go. 

Jamea  J.  Gray 

J.  M.  Sullivan 

Hayes  Bros 

Marlow  ACary 

Edwin  B.  Helgason 

McLaughlin  Bros 

Geo.  yT Andrews 

McLaughlin  Bros 

Miko  Tanaey 

J.M.Sullivan 

do 

Mike  Tansey 

M.Hannick  &  Co 

Hayea  Bros 

P.J.Millet 

Hayea  Bros 

Donovan  Al  Daley 

Sullivan  &  Gray 

AlvahEpley 

Geo.  Byrne  &.  Co 

...do. 

Sullivan  &  Grav 


C.  D.  Leeper&Co, 
Donovan  6l  Daley.... 

Curtis  6l  Andrews 

HavettBros , 

J.  M.  Sullivan 

Hayea  Bros 

Manning  &  Gibson. . 

Hayes  Bros 

Donovan  &,  Daley 

Sullivan  &  Gray 

Donovan,  Daley  &,  Co 
Manning 4&  Gibson.. 
J.  M.  Sullivan 


.do. 
.do. 
.do. 
.do. 


4:^ 

inc 

1.455 
l.05d 
7.821 
1.O0 
950 
S.TW 
2.W3 
.931 
1«0 
24.968 
2.551 
1.«I7 
1.8» 
1.79! 
2.106 
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Fourth  diatrict  levees,  2^9^05— Continued. 
ATCHAFALAYA  LBVEB  DISTRICT-Continned. 


Name  of  levee. 


Smithbind 

UkeUmd 

Nina 

Hennitage  Dike 

Anchorage  (>Io.  2) . . 
Aochorage  (No.  1) . . 

CiDcIare,  Upper 

CiDclare,  I^ower 

Cohn 

Brnsley,  Upper 

Brnaley,  Lower 

Uhry 

StDeiphlne 

Eliia 

RoberUon 

St.  Louis 

Evenrreen 

Olivia 

Arcadia 

Soulouqne 

Last  Hope 

Golden  Kidge 

Point  Pleftsant 

St.  Raphael 

Beatty 

Palo  Alto 

Danboyne 

Eimcr 

£ini«r.  Lower 

Rice  Enlargement. . 

Ifodaway 

Dorcevvllle 

Wbitecaetle 

Cora 

BelleGrove 

Old  Hickory  (No.  2) 
Old  Hickory  (No.  1) 

Claiborne 

Eli«e 

Modesto 

Babin 

Landry 

Smoke  Bend 


Length 
of  axis  of 

river 
covered. 


FtH. 
1,200 

i,2eo 

6.470 
2.i»80 
L170 
2,970 
3,230 
2,700 
1,300 
2.680 
3.050 

480 
1.830 
1,750 

880 
4,000 
1.030 
8,580 
4,230 
3,100 
1,270 
2.820 
3,600 
7,850 
1,100 
4,020 

435 
1,030 
1,420 
1,000 
5,460 
1,400 

750 
3.700 
3,000 
1,100 
8,440 
28,100 
2,500 
1,630 
1,710 
1,780 
1,950 


Grade  of 
levee 
above 
high  wa- 
ter, 1893. 


Section. 


Feet. 
2|  and  4  to  1. 

i>o. 
2itol. 
2i  and  4  to  L 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
24toL 
2{  and  4  to  1. 

Do. 

Do. 

Do. 
2itol. 
24  and  4  to  1. 
2}  to  1. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2}  and  4  to  1. 
2itol. 
2A  and  4  to  L 

Do. 

Do. 

Do. 

Do. 

Do. 
21tol. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
2\  and  4  to  I. 


Kame  of  levee. 


Smithland 

Lakeland 

Nina 

Hermitage  Dike  . 
Anchorage  (No.  2) 
Anchorage  (No.  1) 
Cinclare,  Upper. . 
Cinclare,  Lower.. 

Cohn 

Bmsley,  Upper . . 
Brnsley,  Lower.. 

rhry.:. 

St.Delphine 

EliM... 

Robertson 

St.Ix>oi8 

"  Evergreen 

Olivii 

ArcadU 

Soalouque 

LastHope 

Golden  lUdge..... 


Net  fill 

• 

Leaat. 

Great, 
eat. 

Average. 

FeeL 

FuL 

FetL 

14.9 

10.8 

4.5 

11.7 

10.7 

4.8 

LI 

3.7 

.8 

2.9 

6.7 

6.5 

1.4 

11.8 

11 

11.7 

4.4 

12.8 

1.8 

14.6 

12.5 

6.8 

2.2 

6.1 

3.7 

11.8 

n.5 

2.5 

4.1 

3 

2.9 

2 

10.8 

4.3 

13.3 

1L8 

2.4 

5.8 

3.7 

6.4 

2.8 

1.1 

4.3 

2.4 

4.8 

3.2  ; 

1 

10 

9.4  1 

.1 

10.7 

6.2  i 

Embankment. 


\  Filled  excavations. 


Cubic  yards. 


19,061.64 
16, 574. 71 
20,305.45 

9,184.63 

9,071.69 
48,590.57 
21,330.71 
20.632.79 
27,518.77 
20,523.34 
24,605.11 

8, 137. 28 
22,460.70 
14,606.65 
14,114.83 
111,088.07 

8,503.08 
28,527.93 
21,073.15 
10,868.21 
13,438.05 
19,770.57 


Price 


Cubic 


«--."« i  r^. 


yard. 


Centa. 
12.95 

9.90 
13.18 
22.42 
12.20 
10 

9 

9.95 

»l 
13.60 

9.90 
10.92 
14.90 
16 

9.89 
11 
11 
11 

10.50 
10.70 

9.43 

&38 


633.81 
60.78 


4.74 
65.34 
909.13 
919.92 
,157.27 
354.67 
151. 22 
19.19 


4.44 

219.24 

1. 460. 34 

18.96 

79.19 


65.38 

09.80 

7.10 


Price 

per  cubic 

yHid. 

CenU. 
12 

9.90 
13.18 
10 

12.20 
10 

0 

9.95 

H 
13.69 

9.90 
10 
10 

8 

0 
11 
11 
11 

10.50 
10.70 

9.43 

8.38 
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Fourth  dUiriet  levee$y  i^M-PJ— Oontioned. 
ATCHAFALAYA  LEVEE  DISTRICT-Oontinacd. 


Name  of  levM. 


Point  Pleaiant 

St.  Kaphael 

Beatty 

PaloAlto 

DanbojDe 

Eimer 

Eimer,  Lower 

Kice  Enlargement. . 

Nodaway 

Dorceyville 

Wbitecaatle 

Cora 

Belle  Grove 

Old  Hickory  (No.  2) 
Old  Hickory  (Mo.  1) 

Claiborne 

Elise 

Modeete 

Babin 

Landry 

Smoke  Bend 


Net  fill. 


Leaat. 


Great- 


Feet. 
1. 
1, 
1, 


Feet. 

10.6 
5.8 

10.3 
4.3 
1.9 

11.5 

10 
5.1 
5.8 
3.1 

13.4 
3.7 

11.9 
9.3 
9.4 
8.8 

10.1 

10 
9.7 
8.7 

11.5 


Embankment. 


Filled  excavations. 


Price 

Average.  Cubic  yards,  i  per  cubic 
I  I     yard. 


Price 

per  cubic 

\ard. 


Feet. 
6.7 
2.4 
9.3 
2.3 
1.7 

10.6 
7.6 
2 

1.4 
1.6 

12.5 
2.2 

11 
9.2 
8.8 
1.4 
9.2 
9.8 
9.8 
.7 

II 


Name  of  levee. 


375 


.Smitbland 

Lakeland 

Nina 

HermiUge  Dike 

Anchorage  (No.  2) 

Anchorage  (No.  !) 

Cinclare,  Upper , . 

Cinclare,  Lower 

Cohu 

Brusley,  Upper 

Brusley,  Lower 

Uhry 

St.  Delphine 

Eliza 

Robertaon 

St.  Lotiia 

Evergreen 

Olivia 

Arcadia 

Soulouque 

LaatBope 

Golden  Kidge 

Point  Pleasant 

St.  Raphael 

Beatty 

PaloAlto 

Dunboj-ne 

Eimer.* 

Eimer,  Lower 

Rice  Enlargement 

Nodaway 

Dorcey  ville 

Whit^icasUe 

Cora 

BelleGrove 

Old  Hickory  (No.  2) , Oct     5.1894 

Old  Hickory  (No.  I) | Mar.  14,1894 

Claiborne 1       4,825    Oct.  22,1894 

Elsie do 

Modesto I do 

Babin ' do 

Landry ' do 

Smoke  Bend '. do 


Mack 
ditch. 


Date  of 
contract. 


Lin./L 
1,124 


Oct  22,1894 
Apr.  7,1894 
Dec.  14,1894 
Feb.  4,1895 
Jan.  10,1895 
Sept.  1,1894 
Feb.  19. 1895 

do 

do 

do 

do 

Jan.  10,1895 

do 

do 

Feb.  4,1895 
Mar.  14, 1894 
Oct     5, 1894 

do 

do 

do 

do 

Jan.  21,1895 

;l>ec.  14,1894 

' do 

;Oct     5,1894 

' do 

do 

do 

773  I  Jau.  21, 1895 

Oct     5,1894 

lOct   22,1894 

' do 

do 

3,680  I  Jau.  21,1895 
Oct.   22,1894 


18,382.87 
23,630.55 
12.636.62 
20.069.48 

1,468.35 
33,715.76 

9.035.44 

6,321.99 
38,063.20 

8,479.18 
22,483.67 
21, 467. 07 
50,813.20 
10. 098. 84 
30,600.62 
92,514.08 
28,551.76 
12,427.07 
22.016.44 

5,914.32 
34, 214. 18 


Feb.  tl895 
June  30. 1895 
Mar.  1,1895 
Apr.  1,1895 
Mar.  1,1895 
June  30, 1895 
Apr.    1,1895 

do 

do 

do 

do 

Mar.    1,1895 

do 

do 

Apr.  1.1893 
June  30,1895 
Dec.  1,1894 
Jan.  15,1895 

do 

Dec.  1.1894 
Dec.  15,1894 
Mar.^  1, 1895 

do 

do 

Jan.  15,1895 

do 

Dec.    1,1894 


Feb. 
Mar. 
Dec. 
Feb. 


1.1895 
1,1895 
1.1894 
1,1896 


Dec.  15,1894 
Jan.  1,1895 
Mar.  1.1895 

do 

Dec.  1,1894 
June  30, 1895 
Mar.  1,1895 
Jan.  15,1895 
Jan.  1,1895 
Jan.  15.1895 
Dec.  15. 1894 
Feb.    1, 1895 


Nov. 
July 
Mar. 
Mar. 
Mar. 
Feb. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Feb. 
Mar. 

Mar*. 
Feb, 


Oct  22,1894 
Juno  2.3, 1694 
Feb.  24,1895 
Fob.  25, 1605 
Jan.  30.1895 
Aug.  29. 1894 
Feb.  26, 1806 

do 

do 

Mar.  4,1895 
Feb.  27,1895 
Jan.  26, 1895 
Jan.  22, 1895 
Feb.  25.1895 
Feb.  13,1895 
Sept  12, 1894 
Oct  4, 1894  Nov. 
Oct  22. 1894,  Dec 
Nov.  16. 1894  Feb. 
Oct     8, 1894  ;  Dec. 

do Nov. 

Feb.  3. 1896,  Mar. 
Dec.  22. 1894  '  Feb. 
Dec.  8.1804;  Feb. 
Oct  25,1894  Dec 
Oct  13,1894  Dec 
Nor.  1,1894  Nov. 
Oct  16,1894  *~ 
Jan.  23, 1895 
Oct  4, 1804 
Nov.  8,1804 
Oct  31,1894 
Nov.  10, 1894 
Feb.  28, 1805 
Oct  24,1894 
Nov.  5,1804 
May  16, 1804 
Nov.  'M,  1804 
Nov.  7.1894 
Nov.  29. 1804 
Sov.  19. 1894 
Dec.  26,1894 
Nov.    5,1804 


Dec 
Mar. 

Dec. 
Feb. 
Nov. 
Dec. 
Mar. 
Jan. 
Nov. 
July 
Mar. 
Jan. 
Dec 
Jan. 
Jan. 
Jan. 


1»,U»4 
21,18m 

29,1895 

20.1885 
27.18» 
28,iaK 
5.1896 
7,18a5 

ai£» 

19.1M5 
31.18»5 
3.1i«.) 

26,18K) 
20.1f«5 
H.Id»4 
14,1894 
27.18&J 
1,1-^1 
3.1894 
18.1895 
10.  im 
4,1»5 
2.1894 

fi,l«4 
7.194 
6.1895 
l.i8»4 
6.18K 
23,1894 
8,1894 
29.1H95 
2L18K 
23.1804 
14.1S94 
12.1895 
27.1895 
24.1894 
27,1895 
11.1895 
31,189C^ 
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I^ourtk  dUtriei  leveeSf  iS94-&5—Oontinxied, 
ATCHAFALAYA  LEVEE  DISTRICT— Continued. 


^'ame  of  levee. 


Exten- 

»ion 
granted 


Distance  from  cen  ter 
of  levee  to  river  Uank. 


1895. 


Apr.  12 
Apr'.'i 


Apr.    5 
Apr.'is 


Smithliuid 

Lakeland 

Xina 

HemiitageDike . . 
Anchorage  (No.  2).. I 
Anchorage  (No.  1).. 

CinclAre,  iJpper ! 

Cinclare,  Lower. 

Colin 

Bru»le.T,  Upper. 
Brnsley.  Lower. 

Uhrv 

St.  Delphlne ... 

Eliia 

Rohertson 

St.Loaia 

Kvergreen 

OUvia I 

Arcadia Feb.  15 


Soalouq  ne 

La^t  Hope 

Golden  Kidge I  Mar.  20 

Point  Pleasant 


Apr.  10 
Apr.    5 


St.  Raphael.. 
Beatly 


Palo  Alto.. 
Danbojiie . 
Eimer  . 


I 


Least. 


Great*  Arer- 
eet.    I  age. 


Nature  of  river  bank. 


Feb.     6 


lijuier.  Lower 

Kice  Enlargement 

Ntxiaway 

Dorceyvillo 

Whitecaatle ' 

Cora J  Apr. 

Belle  Grove 

Old  Hickory  (No.  2) 
Ojtl  Hickory  (No.  1) 

Claiborne 

EliH€ 

Modesto 

Babin 

Landry 

Smoko  Bend 


Feet. 
780 
185 
690 

3,050 
105 
100 
56 
175 
225 
120 

leo 

310 
365 
405 
240  I 
200  I 
290  , 
55 
35  I 

70 
110 
110 
140 

00 
90 

100 
160 
170 
155 
240 
135 
205 
230 
'  160 
335 
420 
210 
33 


Feet. 
840 
330 
2,470 
3,730 
130 
170 
240 
295 
270 
880 
360 
830 
825 
620 
680 
600 
300 
670 
180 

190 
195 
180 
870 

1,090 
130 

210 

260 

400 

215 

400 

505 

405 

415 

410 

455 

600 

625 

965 

100 

160 

390 

260  , 

425 


FtL 
810 
300 
1,800 
3,400 
110 
130 
170 
210 
250 
245 
270 
820 
540 
565 
880 
430 
885 
365 
125 

120 
160 
160 
170 

715 
110 

150 
200 
310 
190 
865 
810 
370 
366 
380 
420 
470 
885 
485 
130 
135 
310 
105 
400 


Kemarks. 


Caving 

Wasblng 

Practiculy  permanent 

Caring 

Practically  pennanent 

do 

Making 

....do    

Practically  pennanent, 

Washing , 

Caving  slowly 

do 

...do 

Caving 

Caving  slowly 

Caving 

do* 

I  Practically  pennanent. 

Part  washing,  part  per- 
manent. 

! do 

I  Washing 

do 

Part  washing,  part  per- 
I      manent. 

Making 

Part  washing,  part  per- 
manent. 

Washing 

Caving  periodically. . . 
do 
do 
do 

Caving  slowly 

Caving 

— do  . 

Caving  perio<hcally 

Caving .* 

Washing 

Practically  permanent. 

Making....:. 

Washing 

do.  

Caving  slowly.waabing 

do 

Caving 


New. 

Do. 
Enlargement. 

Do. 

Do. 
New. 

New  and  enlargement. 
Enlargement. 
New. 
Enlargement. 

Do. 
New. 
Enlargement. 

Do. 
New  and  enlargement. 
New. 
Enlargement. 

dS. 

Do. 

Do. 
New. 
New  and  enlargement. 

Do. 

Enlargement. 
New. 

Enlargement. 

Do. 
New. 

New  and  enlargement. 
Enlargement. 

Do. 

Do. 
New. 

Enlargement. 
New. 

Do. 

Do. 
New  and  enlargement. 
New. 

New  and  enlargement. 
New. 

New  and  enlargement. 
New. 


Name  of  levee. 


LAFOUBCHB  LEVEE  DISTRICT. 
Below 


Saiilsbnnr  ..•, 
Lauderdale.. 

Ferchaud 

Pikes  Peak.. 

Laura 

Willow  (y  rove 
Stevenson 

SoBgJ' 

Star 

Madere 

Alice,  Upper. . 

FortioT 

Soniat 

(Mier 

WlUawood.... 
Starligbt 


Cairo. 


MiUt, 

894 


905 
9U 
916 
918 
924 
932 
987 
045 
946^ 
647 
948 
951 
953 


Bank. 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


Contractor. 


Length 
of  lino. 


John  Treinen 

George  Kilkenny 

JohnTTreineu  . .  T , 

J.  M.  Sullivan 

Hayes  Bros , 

SuUivan  &.  Gray 

Israel  R.  Bobbit 

Hayes  Bros 

Eltringham  Construction  Co 

do ; , 

Hayes  Bros 

Eltringham  Construction  Co _,  ___ 

Hayes  Bros 4, 565 

Elcringham  Constructiuu  (Jo 2. 708 

Hayes  Bros 7, 802 

Ed.  Keogh  &  Co ,      3, 031 


Feet. 
3.907 
3,100. 

i.sor 

l,265i 

1,911 

1,873 

1,491 

3,972 

1,300 

1,267 

1,405 

1,100 
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Fourth  district  levees,  1894-95^Coni\nued. 
LAFOURCHE  LEVEE  DISTRICT— Continned. 


Xame  of  levee. 


'  Length 
of  axlH  of 

rix-er 
:  covered. 


Grade  of 
levee 
above 
high 
water, 
1883. 


.  Section. 


Saalsbnre 

Lauderdale 

Fercbaua 

Pikes  Peak... 

Laura 

Willow  Grove. 

Steveuson 

Songy 

Star 

Madere 

Alice,  Uppei  .. 

Fortier 

Soniat 

Odier 

Willswood.... 
Starlight 


Feet. 


900  I 

000  ! 

300  , 

100  j 

780 

350  I 

200 

850 

280 

800 

800 

950 

220 

320 

000 

400 


Fett. 
2.5 
2.5 
2.5 
2.5 
2.5 
2,5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 


Crown. 

River 
elope. 

Feet. 

Land  slope. 

Feet, 

FeeL 

8 

3tol 

2|tol. 

8 

3 

Do. 

8 

Do. 

8 

2%  and  4  to  I. 
2}  to  1. 

8 

8 

Do. 

8 

2|  and  4  to  1. 

8 

Do 

8 

Do. 

8 

2|tol. 

8 

Do. 

8 

Do. 

8 

Do. 

8 

3 

Do- 

8 

3 

Do. 

' 

3 

2iand4tol. 

Name  of  levee. 


Saulaburs 

Lauderdale — 

Ferchand 

Pikes  Peak... 

I«aura 

Willow  Gjrove 

Stevenson 

Songy 

Ster 

Biadere 

Alice,  Upper . 

Fortier 

Soniat 

Olier 

Willswood  . . . 
Starlight 


Net  fill. 


Least. 

Great- 
est. 

Feet. 

Feet. 

2 

10.2 

.2 

3.4 

1.2 

10.2 

.3 

4.3 

.6 

3.6 

.3 

11 

1.4 

12.7 

.3 

11.8 

1 

11.3 

5.7 

8.4 

'      1.1 

2.6 

1.3 

8.8 

.1 

3.4 

.7 

2.5 

.8 

10.1 

.3 

16.4 

Aver- 
age. 


Embankment. 


Cubic 
yards. 


Filled  excavations. 


Feet. 

9.1 

44,311.49 

1.5 

10,632.77 

9.5 

15.986.71 

2 

9. 277. 12 

1.5 

7,657.25 

9.3 

20,166.24 

11 

24,532.92 

10.4 

58.887.92 

10.5 

19,662.47 

7.4 

9,786.26 

1.5 

3,917.46 

8.3 

10,026.52 

1.7 

18,742.62 

1.5 

8,425.37 

1.7 

38,408.60 

13.1 

68,748.35 

Price 

per  cubic 

yard. 

Cubic 
jardB. 

Price 

per  cubic 

yard. 

CenU. 

Cents. 

9 

393.71 

9 

12.15 

12.15 

10.68 

267.19 

ia6«i 

13.92 
14 

1192 

50.22 

14 

10.72 

98.14 

8 

13.40 

281.10 

10 

12 

950.92 

8 

13 

207.30 

13 

13 

211.43 

13 

14 

88.40 

10 

13 

211.77 

13 

13 

414. 10 

8 

13 

74.07 

13 

12.50 

3.895.89 

1150 

12 

901.64 

12 

Name  of  levee. 


Saalsbnrff 

Lauderdale — 

Ferchaud 

Pikes  Peak.... 

Laura 

Willow  Grove. 

Stevenson 

Songy 

Star. 


Muck 
ditch. 


Lin.  ft. 


Madere 

Alice,  Upper . 

Fortier 

Soniat 

Odier 

Willswood . . . 
Starlight 


3,550 


Date  of  con- 
tract. 


Oct.  8, 1894 
Oct.  27.1894 
Oct.  8, 1894 
Oct.  27,1894 

do 

Dec.  14,1804 
Oct.  27,1894 

do 

do 

do 

do 

do...... 

do 

do 

do 

Dec.  14, 1894 


Contract 

time  for 

completion. 


Feb. 
Jan. 
Dec. 
Jan. 
Deo. 
Mar. 


1,1805 
1,1895 
1,1894 
1,1895 
15,1894 
1,1895 


Jan.  15,1895 
Mar.  1,1895 
Jan.  1,1895 

do 

Jan.  15, 1895 
Jan.  1,1895 
Jan.  15,1895 
Jan.  1,1895 
Feb.  15. 1895 
Mar.    1.1895 


Work  com- 
menced. 


Oct.  2, 18M 
Oct.  19,1804 
Nov.  12, 1894 
Nov.  26, 1804 
Dec.  10,1894 
Dec.  15.1894 
Deo.  12.1894 
Oct.  18,1894 
Nor.  5,1894 
Nov.  7,1894 
Nov.  9,1894 
Dec.  7,1894 
Deo.  25.1894 
Oct.  31.1894 
Dec.  14,1894 
Dec.    7,1894 


Work  com- 
pleted. 


Jan. 
Nov. 
Bee. 
Dec. 
Jan. 
Jan. 
Feb. 
Jan. 
Dec 
Jan. 
Dec 
Jan. 
Jan. 
Dec 
Feb. 
Mar. 


18.1(95 
17.1894 
12.  MM 
13.1891 
24.1A> 
15,1«»5 
25.1895 

3,1895 
24.1894 
18,1895 

8,1891 

6.iae 

29. 1895 
8.1S94 

25.1895 
8,U9S 
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Fourth  duirict  levees,  i.?W-55— Continued. 
LAFOURCHE  LEVEE  DISTKICT-Continned. 


"Smme  of  levee. 


Saolflbarg  .. 

Landerdale  . 
Ferchaud . . . 
Fikes  Peak. 


Ezten 
sion 

granted 
to— 


Distance  from 

center  of  levee  to 

river  bank. 


Nature  of  river  bank. 


Least. 


1894. 


Dec.   12 


Lanra 

Willow  Grove. 

Stevenmin 

Songy 

Star 

Hadere 

Alice,  Upper. . . 


1896. 
Feb.   10 


Mar.  1 


Jan.    18 


100 

70 
130 
430 

90 
120 

80 

70 
260 

60 
160 


Fortier '  Jan.     5  I  90 

Soniat Feb.    10  |  90 

Odier 140 

WilUwood Mar.  10  105 

Starlight Mar.     8  255 


Great- 
est 


Feet. 
310 

340 
240 
590 

270 
280 
400 
190 
320 
340 
260 

190 

,160 

360 

440 

440 


Aver-  ] 
age. 


Washing. . . 
Practically  i)ermanent 


Feet.  ' 
200     Caving    periodically, 
I      wasning. 

140   do 

180   do 

510     Caving 


180 
170 
250 
150 
30O 
190 
210 

170 
130 
280 
290 

340 


Washing,  caving. 

Washing 

Caving  periodically. . 
Washfiig 


Caving    periodically, 

washing. 

Washing 

Practically  permanent 

do 

Part  permanent,  part 

wasning. 
Caving 


Kemteks. 


New. 

Enlargement. 

New. 

Enlargement 

Do. 
New  and  enlargement 
New. 

Do. 

Do. 

Do. 
Enlargement. 

New. 
Enlargement. 

Do. 
New  and  enlargement. 

New. 


PONTCHARTRAIN  LEVEE  DISTRICT. 


Name  of  levee. 


Gonrier..* 

Revenue 

Darrowville 

St.  Marys  Chapel 

Jacob 

Convent 

Belmont 

Venus 

David 

Old  Church 

Golden  Grove 

Sport 

Hope,  Lower 

Belle  Point 

Rost 

Modoc  (No.  2) 

Modoc  (No. II.... 
Frell8en(No.l).. 
FrelUen(No.2).. 
Eenner 


Below 
Cairo. 


837 

874 

888 

894.5 

901 

903 

007 

909 

914 

914 

914.5 

915 

917 

924 

940 

940.5 

940.5 

945 

945 

947 


Bank. 


L. 
L. 
L. 
L. 
L, 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


Contractor. 


Eltringham  Construction  Co. 

Donovan.  Daley  &  Co 

George  Kilkenny 

Donovan  &  Daley 

J.A.Carson 

C.  D.  Leepei  &  Co a  . . . 

P.J.  Millet 

Eltringham  Construction  Co. 

Hayes  Bros 

C.  v.  Leeper  &  Co 

Manning  &  Gibson 

do 

Edwin  B.  Helgason 

John  Mahoney 

Williford&Ryan 

Manning  Se.  Gibson 

Hayes  Bros 

R.  if .  (Jnigley  &  Co 

WilUford  &  kyan 


Length 
of  line. 


Feet. 
2.900 
2.424 
2,735 
2.961 
2,339 
5.665 
3.151 

948 
2,911 

718 
4,753 
1,144 
1,700 
6,060 
4,396 
1,643 

94^ 

900 
1,342 
2,222 


Name  of  levee. 


Oonrier 

Revenue 

Darrowville 

St. Marys  Chapel. 

Jacob 

Convent 

Belmont 

Venus 

David 

Old  Church 

Golden  Grove 

Sport 

Hope.  Lower 

Belle  Point 

Kost 

Modoc  (No.  2) 

Modoc  (No.  1) 

Frell«en(Nowl)... 
Frell8en(No.2)... 
Eenner 


Grade 

ofax&of 

of  levee 

above 

river 

high 
wafer. 

covered. 

1893. 

Feet. 

Feet. 

2.680 

2.5 

2,115 

2.5 

2,700 

2.5 

2,950 

2.5 

2,260 

2.5 

5.330 

2.5 

3.060 

2.5 

900 

2.5 

2,900 

2.5 

700 

2.5 

4,650 

2.5 

870 

2.5 

1,670 

2.5 

5,500 

2.5 

4.300 

1,640 

950 

870 

2.5 
2.5 

2.5 
2.5 

1.100 
2,150 

2.5 
2.5 

Section. 


Crown.     ^^^       Land  slope. 


Feet.  Feet.  Feet. 

8  3  to  I  '  21  and  4  to  1. 

8  ,  3  1  I         Do. 

8  8  1     2itol. 

8  3  1.  Do. 

8  '  3  1  Do. 

8  3  1  Do. 

8  3  1  I  2iand4tol. 

8  3  1  Do. 

8  '  3  1  I  2itol. 

8  8  1  Do. 

8  ;  3  1  Do. 

8  3  1  ,  21  and  4  to  1. 

8  3  1  ;  2iitol. 

8  I  3  1  '  Do. 

8  3  1  Do. 

8  3  1  Do. 

8  3  1  Do. 

8  3  1     2iand4tol. 

8  3  1  Do. 

8  8  1  Do. 


3872   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 


Ftmrik  dUtrict  levees,  i^M-^5~-Gontina«d. 
PONTCHARTRAIN  LEVEB  DISTRICT  -ContliiDed. 


17ame  of  levee. 


Gonrier 

Revenue  

Darrowville 

St.  Marys  Chapel 

Jacob 

Convent 

Belmont 

Venae 

David 

Old  Church 

Golden  Grove . . . 

Siwrt 

Hope,  Lower 

B<ine  Point 

Rost 

Modoc  (No. 2) ... 
Modoc  (No.  1)  ... 
Frell8en(No.  1).. 
Frell8eu(No.2).. 
Kenner 


Net  fill. 


Embankment. 


Ijeast. 


I  Great-  >  Aver* 
I    est.     I    age. 


Cubio 
yards. 


Feet. 

l.« 

.7 

.3 

.5 

8.2 

1.8 

4.5 

.1 

2.1 

2.1 

1.7 

1.7 

.4 

.5 

.5 

2.1 

2.1 

12.7 

.2 

1 


Feet. 
14.6 
12.9 
11.2 
0.6 
0.6 
11.6 
13.5 
13.7 
10.3 
10.5 
7.3 
10.8 
9.9 
10.1 
9.1 
2.9 
10.5 
13.4 
14.5 
11.9 


Feet.   1 

12      ! 
9.8 
8 

9.2 
4.3 
12.4 
11.2 
9.8 
9.6 
2.6 
10.4 
9 

4.7 
&5 
2.7 
9.8 
12.9 
13.2 
11.1 


74.105.57 
46,651.06 
35,024.03 
28,389.18 
25,447.82 
44,071.01 
64,744.45 
17,970.58 
32.495.90 

8,418.34 
30,467.31 
16,867.74 
18.238.91 
43. 106. 28 
43,039.33 

8, 152. 37 
11,658.75 
20.308.93 
31.025.95 
35,692.43 


Priee 

per  cubic 

yard. 


Cent*. 
15.40 
11.39 
10.40 

8.94 
10.09 

8.97 
14 
11 
12 
14 

10.45 
10.74 
11 

805 
10.89 
10.44 
11 

10.25 
13 
12.69 


Filled  excavatioai. 


Cubic 
yards. 


155.09 
351.36 
261.08 
435.16 
727.74 
563.14 
803.14 
144.92 
507 
85.21 

7,187.27 
212.82 

-  228.10 
399.36 
729.49 

2,245.73 
287.22 
117.38 
192.44 
796.97 


Firke 

pereabic 

y«pd. 


Centi. 
U 

11.39 
11 
8 

u 

7 

12 

8 

10.45 
10.74 
11 

8.95 
10.  A 
10. 4i 
11 

u 

12  69 


Name  of  levee. 


Mack      Date  of  con> 
ditch.  tract. 


Lin.  ft.  I 

Goarier 

Revenue  

Darrowville 

St.  Marys  Chapel 

Jacob 

Convent 

Belmont ^ 

Venus 

David 

OldChurch 

Golden  Grove 

Sport 

Hope,  Lower 

Belle  Point 

Rost 

Modoc  (No.  2) 

Modoc  (No.l) 

Frel  l»eii  ( N  o .  1 ) 

FrelUcn(No.2) ! , I  Oct. 

Kenner I  — '. Oct 


4,150 


Oct.  27, 
Jan.  20, 
Oct.  27, 
Jan.  21. 
Oct  8. 
Mar  14, 
Oct.  8, 
Mar.  10, 
Oct.  27, 

do. 

Feb.  19, 
Mar.  14, 
Dec.  1, 
Mar.  10. 
1, 


1894 
1894 
1894 
1895 
1894 
1894 
1894 
1894 
1894 


Dec, 
1,535  iJan. 
jDec, 

Dec. 


1895 
1894 
1893 
1894 
1893 
1895 
1894 
1893 
1894 
1894 


Contract 

time  for 

completion. 


Mar.  1,1895 
June  30. 1896 
Feb.  15, 1805 
Mar.  1,1896 
Deo.  15, 1894 
June  30, 1805 
Feb.  15,1805 
Jane  30, 1895 
Feb.  15,1805 
Deo.  15,1894 
Apr.  1,1885 
June  80, 1895 

do 

do 

do 

Mar.  1.1895 
June  30, 1806 

do 

Dec.  15, 1804 
Feb.  15, 1895 


Work  com- 
menced. 


Nov.  21, 
Feb.  6, 
Nov.  5, 
Jan.  22, 
Oct.  2, 
Mar.  15, 
Oct.  3, 
June  26, 
Nov.  26, 
Oct.  22, 
Feb.  22, 
Dec.  17, 
July  30, 
Feb.  22, 
July  18, 
Jan.  31, 
June  19, 
July  6, 
Oct.  22, 
Dec. 


1604 
1894 
1804 
1895 
1804 
1894 


Workeom- 
pieted. 


Mar. 
Sept. 

JSD. 

Mar. 
Nov. 
July 


1894   Jan. 
1894 ;  Aug. 


1804 
1894 
1805 
1804 
1894 
1894 
1894 
1805 
1804 
1804 
1804 
1804 


Feb. 
Nov. 
Apr. 
Mar. 
Sept 
Sept 
Sept. 
Mar. 
July 
Aug. 
Nov. 
Feb. 


%li<85 
13.1^ 
I9.I8S 

3.  IAS 
13.1>«4 
25.1«M 
19,1895 
25.18M 
19ja6 
26.11594 
13.1895 
16J6S6 
UI894 
22,  IM* 
21.1894 

4,18» 
25.I8U 
2S,1^ 
30,1894 
10,1«K 


Name  of  levee. 


Gonrier 

Ri»venue 

Darrowville  . 


St  Marys  Chapel. 
Jacob 


Exten- 
sion 

granted 
to— 


1895. 
Apr.     1 


Distance  from  center 
of  levee  to  river  bank. 


Convent ' 

Belmont 

Venns 1 

David Feb.    19 

Old  Church ' 

Golden  Grove I  Apr.    20 

Sport 

Hope  Lower 

Belle  Point.... 

Rost 

Modoc  (No.  2).. 
Modoc  (No.  1).. 
Frellsen  (No.  1) 
Frellsen  (No.  2) 
Kenner 


Mar.    10 


T.Ao«t    Great-;  Aver- 
*^®"*!   e»t.    I   age. 


Nature  of  river  bank. 


FeH.  Feet. 

370  I  845 

260  590 

155  '  360 


95  , 

130  I 

100  I 

415 ; 

290  I 
120  I 
160 
120  I 
150  I 
180  ' 

60  i 

40 
150 
180 
310 
210 
190 


170 
345 

210 
590 
500 
275 
190 
265 
440 
240 
240 
170 
220 
220 
420 
420 


Feet. 
590 
380 
230 

140 
250 

160 
520 
400 
150 
170 
200 
230 
210 
130 
110 
175 
200 
380 
360 
200 


Caving . 
do.. 


Caving     periodically; 

washing. 
Practically  permanent. 
Caving     periodically  i 

washing. 
Practically  permanent. 

Caving 

....do. 

Practically  permanent. 

do 

Sloughing;  washing... 

Sloughinc 

Practically  permanent. 

do 

....do 

....do 

....do 

Caving 

do 

Caving  iieriodically — 


Remarks. 


New. 
Do. 
Do. 

New  and  enlargemeot 
New. 

New  and  enlargement 
New. 
^    Do. 

New  and  enlargesiaji- 
New. 

Enlargement. 
New. 

Do. 
New  and  ealargemeat 
New. 

Enlargemait 
New. 

Do. 

Do. 
New  and  enlargeoieBt 
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Fomrih  di$triei  levees,  ISM-SS—Continned. 
BARATABIA  AND  LAEB  BORGNB  LEVEE  DISTRICTS. 


If tme  of  levee. 


1    Below 

Bank. 

Jfilet. 

960 

R. 

900.6 

R. 

961.7 

R. 

962.2 

R. 

963.1 

R. 

985.3 

R. 

986 

R. 

987 

R. 

989 

R. 

601 

R. 

962 

R. 

906.4 

R. 

1,003.4 

R. 

1,005.7 

R. 

1,009.7 

R. 

1,015.6 

R. 

970.6 

L. 

975.6 

L. 

976 

L. 

978 

L. 

986.9 

L. 

966 

L. 

988.7 

L. 

990 

L. 

993.5 

L. 

996.4 

L. 

907 

L. 

997.4 

L. 

908.5 

L. 

909.4 

L. 

1,000.4 

L. 

1,039.2 

L. 

Contractor. 


Length 
of  Ime. 


BaratariAdtotrlet: 

Getzinger 

BeU 

Browns , 

Keam^.Upper 

Keaney,  Lower 

Conceaalon 

Concord,  Upper 

Conoord,  Lower 

Cedar  Grove 

Sarah 

LiveOak  Extension. 

LaBeosaite 

LaRoae 

Hermitage 

Woodland , 

Riceland 

Lake  Borgne  district : 

SagarHonse 

Violet 

Merritt 

Caemarron.  Upper .. 

Stella,  Upper 

Stella 

Linwood 

Greenwood 


l8nielR.Bobbitt 

.....do 

do 

....do 

John  A.  Carson 

Barbour  &  Raple 

John  A.  Carson 

do 

Israel  R.Bobbitt 

Donovan  St,  Daley 

Donovan,  Daley  St,  Co. 

Barbour  St.  Ruple 

do 

....do 

.....do 

Martin  Head 


Panny 

Fairview,  Upper. 

Fairview 

Fainriew,  Lower.. 

Borbridge 

MoDseooor 

Davis 

Fort  St  Philip.... 


Israel  R-Bobbitt 

JohnCleary 

John  Mahoney 

Robert  MoNamara — 

Israel  R.Bobbitt 

JeflMes  Sc  Dameron..., 

JohnCleary 

Donovan,  IHdey  &  Co. , 

Martin  Head 

Israel  R.  Bobbitt 

Robert  McNamara — 

do 

Barbour  4c  Ruple 

Robert  McNamara — 

JohnCleary 

Robert  McNa 


ru9t 
1,116 
2,062 

696 
1,240 
1,081 
2,060 
1,300 
1,068 
5,135 
8,578 
1,021 
1,307 
1.888 

514 
1.468 
1,526 

1.280 

720 

.   4,214 

1.446 

020 

8,468 

724 

4,068 

2,002 

2,336 

1,786 

2.182 

1,324 

2,860 

1,000 

3,700 


Name  of  levee. 


Length  of 

axMof 

river 

covered. 


Grade  of 
levee 
above 
high  wa- 
ter 1803. 


Section. 


Crown. 


River  slope. 


Land  slope. 


Bsrataria  district: 

Getsinger 

BeU 

Browns 

Kearney,  Upper 

Kearney.  Lower 

Concession 

Concord, Upper  ..... 

Concord,  Lower 

Cedar  Grove 

Sarah 

Live  Oak  Extension, 

La  Reosaite 

LaRoae 

Hermitage 

Woodland 

Riceland 

Lake  Borgne  district: 

Sagar  House 

ViSet 

Merritt 

Caernarvon,  Upper. 

SteUa,  Upper 

StelU..:. 

Linwood 

Greenwood 

Fanny  

Fairview,  Upper ... 

Fairview...:... 

Fairview,  Lower... 

Bnrbridge 

Uonseoour 

Davis 

Fort  St.  Philip 


ENOQC 


Feet. 
1,050 
2,000 

880 
1,200 
1,100 
2,060 
1,300 
1,025 
6,100 
3,460 
1,010 
1,200 
1,800 

430 
1,400 
1,400 

1,850 
660 
4,100 
1,850 
020 
3,500 
700 
4,000 
3,000 
4,260 
1,750 
2,180 
1,320 
2,860 
1,000 
3,200 


Feet. 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.6 

2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.6 
2.5 
2.5 
2.5 


Feet. 


Feet. 

Stol 
2&4  1 
2&4 

8 
2&4 
2&4 

8 

8 

8 
2SLi 
2&4 
2&4 
2&4 
2&4 
2&4 

3 


2&4 
2d&4 
3 
8 
8 
3 
2dt4 
8 

a 

8 
3 
3 
8 
2^4 
2&.4 
3 


Feet. 
2|and4toL 
2{tol. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2iaad4tol. 
24toL 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2toL 
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Fourth  ditifiet  levcn,  1894-95 — Continued. 
BARATARIA  AND  LAKE  BORGNE  LEVEE  DISTRICTS— Contiiiiied. 


Name  of  levee. 


Barataria  district: 

GetziDger 

Bell 

Browns 

Kearney,  Upper 

Keame^r.  Lower 

Concession 

Concord,  Upper 

Concord,  Lower 

Cedar  Grove 

Sarah 

Live  Oak  Extension 

LaRenssite 

La  Rose 

Hermitage 

Woodland , 

Riceland 

XAkeJSorgne  district: 

Sugar  House 

Violet 

Merritt 

Caernarvon,  Upper 

Stella,  Upper 

.  SteUa 

Linwood 

Greenwood 

Fanner 

Fairview,  Upper . . . 

Fairvlew 

Fairview,  Lower  — 

Burbridge 

Monsecour 

Davis 

Fort  St.  Philip 


Name  of  levee. 


Barataria  district: 

Getzinger 

BeU 

Browns 

Kearney,  Upper 

Kearney.  Lower 

Concession 

Concord,  Upper 

Concord,  Lower 

CedarGrove 

Sarah 

Live  Oak  Extension. 

LaReussite... 

La  Rose 

Hermitage 

Woodland 

Riceland 

Lake  Borgne  district: 

Sugar  Hoube 

Violet 

Merritt 

Caernarvon,  Upper. . . 

Stella,  Upper 

Stella 

Linwood 

Greenwood 

Fanny 

Fairview.  Upper 

Fairview 

Fairview,  Lower 

Burbridge 

Monsecour 

Davis 

Fort  St.  Philip 


Net  fill. 


Least. 


Feet. 
10 
8.4 
6.9 
8.1 
6 

5.9 
7.2 
8.3 
5.5 
6.3 
4.6 
2.1 
.4 
5.8 
5.6 
5.5 

4.9 
4.1 
7.3 
11 

.7 
4.5 
7 

6.2 
5.3 
6.5 
5.1 
1.2 
1 

8.1 
5.7 
0.9 


Great- 
est 


Feet. 
12.4 
11.5 
9 
9 
8 

11.6 
8.2 
9.9 
7 
8 

8.3 
6.5 
7.4 
7.4 
7.8 


7.3 
7.8 
9.4 
12.5 
3.9 
5.1 
7.7 
9.2 
7 

8.2 
8.1 
3.8 
1.9 
9.4 
7.1 
4  4 


Aver- 
age. 


Feet. 
11.4 
9.6 
7.8 
9 

7.7 
8 

7.8 
9.1 
6.1 
7.2 
7.3 
5.3 
6.6 
6.1 
6.9 
6.7 

6.3 
6.8 
8.5 
11.3 
2 

5.1 
7 

8.3 
6.3 
7.4 
7.4 
5.1 
1.6 
8.6 
6.6 
1.8 


Embankment. 


Cubic 
yards. 


18, 830. 82 

35, 579. 86 

7,275.08 

12,134.86 

7,968.91 

16,752.44 

11,449.84 

21,845.47 

27.986.97 

24,190.24 

6,736.43 

4,914.15 

7,660.06 

2,482.85 

8,466.33 

10,029.82 

6,962.24 

4,380.72 

40,640.86 

22,825.56 

1,894.75 

12,024.70 

1,677.72 

42,971.15 

17.290.39 

18,638.39 

13,171.34 

6,877.16 

8,906.06 

27,101.34 

6,633.85 

5, 168. 77 


Price 

per  cubic 

yard. 


Filled  exesvations. 


Cubic 
yards. 


105.54 

1,012.81 

141.59 

361.38 

6a.  51 

1,917.30 
606.92 


746.99 
1,237.2S 
678.20 
69.68 
22L51 
155l71 
846.64 
474.16 


Price 

pa-ecbk 

vsrd. 


1? 

12 
12 
U 
10 
13 
12 
12 
9 
Ifi 
10 
10 
10 
10 
I6J 


462.04  I4i 

227.02  I  13 

1,047.35;  13  55 

369.95  U 

10.54'  12 

239.70  W 

80.50  U 

1.767.82  10 

1,156.85'  12i 

399L35!  12 

259.68  <  14 

274.51  14 

3S5.02  19 

1,056.47  ,  1^ 

105.a«  I  13 

595.31  j  18 


Muck 
ditch. 


Lin.  ft. 
225 


1,525 


063 


100 


Date  of  con- 
tract. 


Oct.  8, 
Nov.    1, 

do. 

Jan.  14, 
Nov.  20, 

do. 

Oct     8, 

do. 

Nov.    1, 

do. 

Mar.  10, 
Nov.  20, 

do. 

do. 

4o. 

Nov.   1, 

Dec.  I, 
Jan.  14, 
Dec.  1, 
Oct  8, 
Nov.  1, 
Dec.  1, 
Jan.  14, 
Jan.  20, 
Nov.    1, 

do. 

do. 

do. 

Nov.  20, 
Nov.  1, 
Nov.  20, 
Feb.    4, 


1894 
1894 


1895 
1894 


1894 
1894 


1894 
1894 


Contract 

time  for 

completion. 


Jan.  1, 
Feb.  1. 
Jan.  15, 
Mar.  1, 
Jan.  15, 
Feb.  1, 
Jan.  1, 

do.. 

Feb.  1, 

do.. 

June  30, 
Feb.  1 

do. 

Jan.  15, 

I  Feb.  1, 

1894  Feb.  15, 


1895 
1896 
1895 
1895 
1895 
1895 
1805 

i895 


1895 
1895 


1895 
1895 
1895 


1893 
1895 
1893 
1894 
1894 
1893 
1895 
1894 
1894 


I  . 


June  30, 
Mar.  1. 
June  30, 
Jan.  1, 
Jan.  15, 
June  30, 
Mar.  1, 
June  30, 
Feb.    1, 

do. 

do. 

do. 

Jan.  15, 
Feb.  1, 

1894  I  Jan.  T5, 

1895  Apr.  1, 


1894 
1894 


1895 
1896 
1806 
1895 
1895 
1896 
1895 
1696 
1806 


Work  com-  i  Work  c«n- 
meaoed.  pteted. 


Oct 

Oct 

Nov. 

Jan. 

Nov. 

Dec 

Dec 

Nov. 

Nov. 

Oct 

July 

Dec 

Dec. 

Dec. 

Jan. 

Dec. 


Aug. 

Jan. 

Oct 

Oct 

Oct 

July 

Jan. 

July 

Oct 

Jan. 

Nov. 

Nov. 

1895 '  Nov. 

1895  j  Oct 

1895  I  Nov. 

1896  :  Feb. 


1.1894 
23,1894 
20.1894 
22.1896 
17,1894 
26.1891 

3,1894 
17,1894 
29,1894 
25,1894 
12,1894 
10,1894 
31.1894 
17,1894 
21,1896 
12,1894 

23,1894 
18,1895 
8,1894 
9,1894 
16,1894 
25,1894 
18.1896 
18,1894 
23,1894 
2.1896 
6,1894 
3,1894 
29.1894 
29,1894 
30,1804 
18,1896 


Nov.  2i.]8W 
:Dee.  ii,m 
Jan.    3,1S£ 

!»b.  ».i« 

iDec.  15,1194 
'ifar.  9,1^ 
Jsn.   31,19SS 

Bo. 
Jan.  19,1S» 
Der.  15,IS4 
Sept  19,1^ 
Jan.  31.iaS6 
jFeb.  4.H«3 
Jan.  6.1^ 
Mar.  6.1«« 
Jan.   14,  It^ 

Sept  8.1891 
Dec   lh,m 

Do. 
Jan.  2.m 
Oct  2.1894 
Sept  l»rM 
Feb.  21.1895 
Oct  13, 1»* 
Dec    urn 

Jan.  aaias 

Jan.  27.1S6 

Jan.  Sl.1^ 

Jao.  ]8.1i<93 

Jaa.  27.1«5 

Jan.  ll.l^ 

Ifar.  i^lSSo 
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Fourth  district  levees,  2894-95— Continued. 
BASATABIA  AND  LAKB  BORGNE  LEVEE  DISTRICTS-ContiDaed. 


Name  of  levee. 


Bantaria  district: 

Getxineer 

BeU 

Browns 


Keaniey,  Upper. 
Keamejr,  Lower. 

Concession 

Concord,  Upper.. 

Concord,  Lower. . 

Cedar  GroTe 

Sarah 


Live  Oak  Exten- 
sion. 

LaReossite 

La  Rose 

Hermitage 

Woodlaiul 

Kioeland 

Lake  Borgne  district: 

Sugar  Honse 

Violet 


Merritt ........ 

Caeniarvon,Upper 

Stella,  Upper 

Stella 

Linwood 

Greenwood 

Fknny 

Fairview,  Upper. 

Fairriew 

Falrview,  Lower. 

Barbridge 

Monseconr 

Bavis 


Fort  St  Philip. 


Exten- 
sion 

granted 
to— 


1805. 


Mar.  15 
Feb.     1 


Jan.  31 


Feb.    1 


Feb.  25 


Distance  from  center 
of  levee  to  river 
'       bank. 


Least. 


Feet. 
230 

162 
115 

275 
135 
70 
100 

175 
140 
120 


150 
00 
100 
120 
210 

106 
150 

165 
300 

80 
105 
105 
100 
190 
225 
170 
240 

80 
120 
120 

50 


Great-  Aver 


eat. 


Feet. 
200 
345 
180 

300 
215 
125 
255 

245 
225 

170 

150 

170 
115 
175 
180 
815 

160 
210 

255 
405 
100 
870 
120 
205 


265 
315 
145 
105 
155 

660 


age. 


Feet. 
250 
235 

150 

280 
175 
100 
215 

220 
170 
145 

105 

160 
95 
140 
140 


140 
180 

170 
855 
00 
235 
105 
210 
210 
260 
230 
275 
115 
140 
130 

200 


Katnre  of  river  bank. 


TVashing 

Washing  and  cavinff . . 
Washing  and  slongh- 

..'"fo 

....do 

Practically  permanent 

Washing  and  slightly 
caving. 

....do.. 

Washing 

Washing  and  chip- 
ping. 

do 

Practically  permanent 

Washing 

Slonghing 

Washing 

Caving 

Washing 

Washing     and     old 

slough. 

Washiog 

Washing  and  caving. . 

do 

-.-.do 

...-do 

....do 

....do 

.-..do 

....do 

-...do 

....do 

....do 

Washing  and  slight 

caving. 
Fractic^y  permanent 


Remarks. 


New. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
New  and  enlargement. 
New. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Enlargement. 
New  and  en  largement. 
Enlargement. 
New.* 

Do. 

Do 

Do. 
Enlargement. 

Do. 
New. 

Do. 

Enlargement. 


Fourth  distrioi  levee  revetment,  1894''95, 
BARATARIA  AND  LAE:E  BORGNE  LEVEE  DISTRICTS. 


Name  of  levee. 


BaratarU  district: 

BcU 

Browns 

Keamey,Lower 

Concession 

Sarah 

Live  Oak  Extension 

Star,  Upper 

LaReossite 

La  Rose 

Puroelle 

Hermitage... .«, 

WoodUnd 

West  Pointe  a  la  Hache. . . . 
Lake  Borme  district: 

Sugar'Honse 

Linwood 

Fanny 

Beiair 

Monseoonr 

Davis 


Below 
Cairo. 


MUee. 

060.6 

961.7 

983.1 

085.8 

991 

992 

994.5 

906.4 

1,003.4 

1,003.8 

1,005.7 

1,000.7 

1,010.6 

970.6 
088.7 
903.5 
995 
990.4 
1,009.4 


Sec- 
tion. 


t 

?D. 
VR. 
F. 


>G  ... 


Contractor. 


R.M.Qaigley&Co. 

.....do 

Robert  McNamara. . . 

R.M.Qaigley  &Co. 
Barbour  &.  Ruple 


Feet. 
2,983.5 
89&9 
1,062.9 
2,064.6 
3,588.4 
1.044.3 

Omitted. 

931.8 

1,868.4 

Omitted. 

Omitted. 
1,482.4 

Omitted. 


do 1,261,1 

Robert  McNamara 730.2 

Omitted. 

R.M.Quigloy {  Omitted. 

{(      1,600 
Robert  McNamara 1,003.3 


.do. 


.do. 


Length. 


Price  per 
linear 
foot. 


CenU. 

'^ 

50 

60 

50 

50 

41.45 

41.45 

45.47 

45.47 

45.47 

46 

46 

46.40 

60 

50 

50 

50 

58 
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Fourth  district  levee  revetment,  1894-95 — ^Con tinned. 
BABATARIA  AJ^D  LAKE  BORGNB  LEVEK  DISTRICTS—CoiitBiDed. 


Name  of  levee. 


Date  of  con- 
tract. 


Contract 
time  for  com- 
pletion. 


Work  com- 
menced. 


Extension 
granted  to- 


Work  eom- 
pleted. 


Barataria  district : 

BeU 

Browns 

Kearney,  Lower 

Concession 

Sarah 

Live  Oak  Extension. ... 

Star.  U  pper 

LaRenssite 

La  Rose 

Pnrcelle 

Hermitage 

Woodland 

West  Pointe  a  la  Hache. 
Lake  Borgne  district : 

Sugar  House 

Lin  wood 

Fanny 

Belair 

Monsecoar 

Davis 


^Dec.    8,1694 

....do 

Jan.  28, 1895 

'Dec.    8,1894 


Mar.    1,1895 

do 

do 

do 


Dec.    8,1894 

) 

Jan.  28, 1895 


Dec.  30, 1894 

Feb.  21,1895, 

Feb.  27, 1895  |  Mar.  20. 1893 

Jan.  22,1895 

Mar.  18,1895   Mar.  25.1885 

Mar.    4,1895  do 

Mar.  21, 1895 

Mar.    3,1895 do 

Mar.  13,  1895    Mar.  20, 1895 

Mar.    4, 1895    Mar.  15. 1895 

Mar.    4.1895 


JtD.   18,1^ 

Feb.  27,lffi6 
Mar.  25.1^ 

Feb.  27,lffi5 
Mar.  23,1813 

Mar.  20,135 

do 'Mar.  27.18B 


Mar.  %1» 
Mar.  dXl!^ 

Mar.  12,195 

Mar.  ao,  1895   Mar.  22.189: 


SUMMARY  OF  LEVEES  BUILT  FROM  JUNE  1,  1894,  TO  MAT  1,  1895. 


Total  earthwork cubic  yards . . 

Total  embankment linear  feet. . 

Total  axis  of  river  covered do — 

Total  revetment do — 


Lower 
Teusas. 


315, 025 
47,505 
40,248 


Levee  district. 


Atchafa- 
laya. 


1, 036. 097 
132,072 
134,455 


La- 
foarohe. 


Pont-     ' 
chartrain. 


377, 218 
42,168 
41,250 


Barataria. 


Like 


653,805 
51,861 
49.295 


233, 519'  237, 64S 

29,088  ;  r)a.9>« 

28,145'  37.»« 

15,925!  4.585 


GRAND  SUMMARY  OF  LEVEES  BUILT  FROM  JUNE  1,  1894.  TO  MAT  1,  1B86. 

Earthwork cubic  yards..  2,852, 74U 

Embankment linear  feet..     Ji8,59: 

Axis  of  rivor  covered do....     330,413 

Revetment do 20,531 

In  addition  to  the  foregoing  work  of  constrnction  namerous  minor  repain  to  levees 
have  been  made  in  the  way  of  restoring  embankments  injured  by  wave  wash  and  the 
action  of  rains,  repairing  weak  places,  stopping  leaks,  clearing  of  weeds,  etc. 

Statement  of  yardage  of  levee  work  done  hy  the  United  States  and  others  in  the  fourth  ^' 

triot,  Mississippi  River, 


levees  on  Mississippi 


ftiver  Mav  1, 1894. 
' '    '  '  r  the 


Added  by  the  United  States  up 
to  May  1,1895 

Added  oy  others  up  to  May  1, 
1895 


Levee  district. 


Lower 
Tensas. 


Cu.  yds. 


Atchafa- 
laya. 


Lafoorche.^-S5- 


Cu.yda. 


10,448,054  10,871,816 


315,025 
258,837  i 


I 


1, 036, 097 
431, 721 


Total 11,022,816     12,339,634 

Lost  by  caving  or  abandcmnient  I  I 

May  1, 1894,  to  May  1. 1895 j        1 16, 000  43, 920 


'ffIX' 


te  remaining  May  j 
I 


10,906,816     12,295,714 


Cu.  yds.  I   Cu.  yds. 
5,199,161     8,860,452 


377,218 
19,644 


653,205 
151. 740 


5,596,023     9,665,397 
3, 160  '        28, 100 


5.592,863     9,637,297 


Barataria. 


Cu.yd». 


Lake 
Borpe. 

On.  vii. 


1,630.902     1,942.361 


2:7,645 
5!L54i 


233,549 
29,629 
1,894,170    2.23S.54:> 
157,300       141'*"' 


1,736,870 


2,«6,MS 
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Percentage  of  length  of  existing  levee  system  huilt  to  date  hy  the  United  States, 

Peroeot. 

Liower  Tensas  levee  district 52 

Atcharalaya  levee  district 43 

Lafoarclie  levee  district 26. 8 

Pontcbartrain  levee  district 43.3 

Harataria  levee  district 19.4 

Lake  Borgne  levee  district 18 

Percentage  of  total  length  of  existing  levee  system  fourth  district,  Mississippi 
River,  built  by  the  United  States 36.6 


HIGH  WATER. 


The  following  table  shows  the  reading  of  the  high- water  mark  at  each  of  the 
reg;alaT  gauges  in  this  district  for  the  past  three  years : 


GangM. 


Vicksknrs 

St. -Joseph 

Katcbex 

Bed  Ki^er  Landing. 

Barbres 

BayoaSara 

Baton  Kouge 

Plaqaemioo 

IkuMfcldaonville 

CoUeee  Point 

Carrolltoii 

New  Orleans 

Port  Jackson 


Bank 

full 

stage. 


Feet. 
44 
39.5 
47 
40 
40 
86 
29 
24.7 
24 
21 

9.2 

9 


High  water,  1892. 


Read- 
ing. 


Feet. 
48.40 
44.55 
48.10 
48.87 
49.70 
42.25 
88.45 
83.70 
30.15 
25.45 
17.25 
17.60 


Date. 


June  4 
June  3 
Jane  26 
June  27 
June  28 
...do... 
...do... 
June  13 
....do... 
June  12 
June  13 
June  11 


6. 86  I  June  13 

I 


High  water.  1893.   j   High  water.  1894 


Read- 
ing. 


Feet. 

48.30 

43.95 

46.80 

47.72 

48.70 

41.50 

38.40 

33.75 

30.60 

26 

17.45 

17.90 

6.70 


Date. 


'  Read 


Mar  22-23 

May20... 

May  23... 

June  25... 

June  26... 

June  24.. 

June  23... 

....do 

....do.... 
....do.... 

June  22... 

Jone  24... 

June  15... 


Feet 

40.90 

86.90 

40.60 

3U.50 

39.15 

33.10 

30.95 

26.90 

24.35 

20.55 

13.70 

14.60 

5.80 


Date. 


Apr.  2. 
Apr.  2,  3. 
Apr.  3. 4. 
Apr.  5,6. 
Apr.  6, 7. 
Apr.  5. 6, 7. 
Apr.  5. 
Apr.  6. 
Apr.  5. 6. 
Apr.  5. 
Apr.  6. 
Do. 
;Apr.8.9. 
[Oct.  8. 


It  will  be  observed  that  the  high  water  of  1894  was  very  moderate  and  did  not  put 
the  levee  system  to  a  severe  test.    There  were  no  crevasses  during  the  year. 

There  has  been  a  remarkable  decrease  in  the  cost  of  levee  building  during  recent 
years,  as  set  forth  in  the  following  table.  The  progress  made  is  attributed  mainly 
to  increaaed  competition  and  the  increasing  use  of  the  wheel  scraper.  It  is  believed 
that  these  low  prices  have  come  to  stay,  and  that  they  may  be  even  further  reduced 
hy  the  introduction  of  mechanical  means  and  steam  power.  They  constitute  a  most 
important  element  in  the  consideration  of  the  problem  of  controlling  the  Mississippi 
River,  as  they  render  financially  possible  an  increased  heieht  of  levee  that  could 
hardly  have  been  undertaken  at  the  prices  current  when  tne  improvement  of  the 
river  was  first  started. 


Tear. 

Levee  con- 
structed by 
the  United 
States. 

Total  cost. 

Average 

cofltper 

cnbic 

yard. 

Year. 

Levee  con- ; 
states.     1 

Average 

cost  per 

cnbic 

yard. 

18& 

Cvbieyards. 
1,564,284 
187,000 
264,7^0 
58,006 
460,310 
895,176 

$405,374.91 
49,550.00 
56,274.25 
8,845.00 
133,150.35 
172, 974. 69 

Centt. 
25.9 
26.5 
21.3 
15.2 
28.9 
19.3 

1891 

1892    

CtUdevarde) 
1.409.742  $300,144.97 
907.638     161.  851.  SO 

Cfenis. 
21.2 
17.8 

1885 

1893 

2, 141, 685 
3,629,201 
8,402,049 

459, 834. 86 
542,967.39 
423,410.81 

2L4 

jggS          

1894 

14.9 

Xggo     

1805 

12.4 

1S90 

LOWER  TENSAS  LEVEE  DISTRICT. 

The  amount  expended  from  June  1,  1894,  to  June  30,  1895  (thirteen  months),  is. 
$75,291.04,  distributed  as  follows: 

Office  expenses  (main  office) $2,622.41 

Other  administrative  expenses 7, 120. 27 

Conatruction  of  levees 55,337.76 

Bepairsto  levees 6,318.14 

Protection  to  levees 728.67 

Sli^aiPfirs 1,570.64 
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Surveys $2;  158.82 

Repairs  to  plant 23.25 

Care  of  plant 381.93 

New  plant 29.15 

Total 75^291.04 

Money  statement 

June  1,  1894,  balance  unexpended $21,220.88 

Amount  allotted  from  appropriation,  act  of  August  17,  1894.. $132, 000. 00 
Transferred  to  Middle  Tensas  levee  district 65, 000. 00 

67,000.00 

Amount  overpaid  on  voucher .20 

Amount  allotted  from  appropriation,  act  of  March  2,  1895 132, 000. 00 

Transferred  to  Middle  Tensas  levee  district $40, 000. 00 

Transferred  to  Homochitto  levee  district 2, 640. 00 

42,640.00 

89,36a00 

Total  available 177,58L08 

Amount  expended  from  June  1,  1894,  to  June  30,  1895: 

Construction  and  repair  of  levees 74, 562. 37 

Protection 728.67 

75,291.04 

July  1, 1895,  balance  unexpended 102, 29a  04 

July  1,  1895,  amount  covered  by  uncompleted  contracts 10, 375. 00 

July  1,  1895,  balance  available .• 91,916.04 


ATCHAFALAYA  LEVEE  DISTRICT. 

The  amount  expended  from  June  1,  18^,  to  June  30,  1895  (thirteen  monibs),  is 
$136,518.05,  distributed  as  follows: 

Office  expenses  (main  office) $3, 969. 56 

Other  administrative  expenses 8,052.28 

Construction  of  levees 120,264.36 

Repairs  to  levees 587. 04 

Protection  to  levees 498.90 

Steamers 2,383.42 

Surveys 658.67 

Repairs  to  plant 17.88 

Care  of  plant 28.37 

New  plant 57.57 

Total 136,518.05 

Money  statement. 

June  1,  1894,  balance  unexpended $14,626.61 

Amount  allotted  from  appropriation,  act  of  August  17, 1894. .  .$152, 000. 00 
Transferred  to  Pontchartrain  levee  district 4, 633. 04 

147,365.96 

Amount  allotted  from  appropriation,  act  of  March  2, 18% 152, 000. 00 

Transferred  to  Homochitto  levee  district 3, 040. 00 

148,960.00 

Balance  available 310,953.57 

Amount  expended  from  June  1,  1894,  to  June  30,  1895: 

Construction  and  repair  of  levees 136, 019. 15 

Protection 498.90 

136,518.(6 

July  1,  1895,  balance  unexpended 174, 435. 52 

July  1,  1895,  amount  covered  by  uncompleted  contracts 13, 473. 00 

July  1,  1895,  balance  available 160,962.53 
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LAFOURCHE  LBVSK  DISTRICT. 

The  amonnt  expended  from  Jane  1,  1894,  to  Jane  90,  1895  (thirteen  months),  is 
$61,059.53,  distribated  as  follows : 

Office  expenses  (main  office) $6,008.54 

Other  administrative  expenses 4,930.03 

Construction  of  levees 45,329.52 

Kex»aiTB  to  levees 440.13 

Protection  to  levees 617.28 

Steamers , 2,957.31 

Surveys *..  530.39 

Repairs  to  plant 2.00 

Care  of  plant 141.01 

New  plant 103.32 

Total 61,059.53 

Money  statement 

June  1, 1894,  balance  unexpended $11,572.60 

Amoant  allotted  from  appropriation,  act  of  Aagust  17, 1894 90, 000. 00 

Ajnoant  allotted  from  appropriation,  act  of  March  2, 1895 $90,000.00 

Tronafexred  to  Homochitto  levee  district 1,800.00 

88,200.00 

Balance  available 189,772.60 

Amomit  expended  from  Jane  1, 1894,  to  Jnne  30, 1895 : 

Constraction  and  repairs.. 60,442.25 

Protection 617.28 

61,059.53 

July  1, 1895, balance  unexpended 128,713.07 

J  aly  1, 1895,  amoant  covered  by  nnoompleted  contracts 9, 084. 80 

July  1, 1895, balance  available 119,628,27 


BARATARIA  LEVEE   DISTRICT. 

The  amoant  expended  from  June  1, 1891,  to  Jane  30, 1895  (thirteen  months),  is 
$48,830.70,  distribated  as  follows: 

Office  expenses  (main  office) $1,792.67 

Other  administrative  expenses 3, 605. 49 

Construction  of  levees 40,104.19 

Repairs  to  levees 635.89 

Protection  to  levees 173. 37 

Steamers 1,308.29 

Surveys 1,119.32 

Repairs  to  plant 21. 53 

Care  of  plant 16.00 

New  plant 50.95 

Miscellaneons 3.  (X) 

Total 48,830.70 

Money  Statement. 

June  1, 1894,  balance  anexpended $12, 354. 98 

Amount  allotted  from  appropriation,  act  of  Angast  17,  1894 60, 000. 00 

Amount  allotted  from  appropriation,  act  of  March  2,  1895....  $60, 000. 00 
Transferred  to  Homochitto  levee  district 1, 200. 00 

58,800.00 

Balance  available 131,154.98 

Amount  expended  from  Jnne  1,  1894,  to  Jane  30, 1895 : 

Construction  and  repair  of  levees 48,657.33 

Protection 173.37 

48,830.70 

July  1, 1895,  balance  anexpended 82,324.28 
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QOMOOHITTO  LBVBE  DISTBICT. 

AmouBt  transferred  ftom  the  follow Idi;: 

Allotments  for  other  districts,  being  2  per  cent: 

Lower  St.  Francis $1,760.00 

Upper  Yazoo 2,000.00 

Lower  Yazoo 3,000.00 

Upper  White  River 1,060.00 

Lower  White  River 1,500.00 

Upper  Tensas 6,000.00 

Middle  Tensas 2,000.00 

$17,330.00 

From  allotments  in  fourth  district,  2  per  cent: 

Lower  Tensas 2,640.00 

Atchafalaya 3,010.00 

Lafourche 1,800.00 

Pontchartrain 3,000.  00 

Barataria 1,200.00 

LakeBorgne 1,000.00 

12,680.00 

Total  available 30,000.00 

July  1,1895,  balance  available 30,000.00 


PONTCHARTRAIN  LBVEB  DISTRICT. 

The  amount  expended  from  June  1,  1894;  to  Jane  30,  1895  (thirteen  months),  is 
$149,873.39,  distribnted  as  follows: 

Office  expenses  (main  office) $5,931.42 

Other  administrative  expenses 4, 420.90 

Construction  of  levees 136,650,18 

Repairs  to  levees 9^.87 

Protection  to  levees 395.30 

Steamers 549.84 

Surveys , 731.42 

Repairs  to  plant 206.24 

Care  of  plant 12.00 

New  plant 6.32 

Total 149,873.39 

Money  statement 

June  1, 1894,  balance  unexpended $^282.03 

Amount  idlotted  from  appropriation,  act  of  August  17, 1894.  ..$150, 000.00 

Transferred  from  Atchafalaya  levee  district i,  633.  Oi 

154,633.04 

Amount  allotted  from  appropriation,  act  of  March  2, 1895 150, 000. 00 

Transferred  to  Homochitto  levee  district 3,000.00 

147,000.00 

Balance  available 303,915.07 

Amount  expended  from  June  1, 1894,  to  June  30, 1895: 

Construction  and  repairs 149,478.19 

Protection 396.20 

149,873.39 

July  1, 1895, balance  unexpended 154,041.68 

July  1, 1895,  amount  covered  by  uncompleted  contracts S8, 185. 99 

July  1, 1895,  balance  available 125^855. 69 
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LAKE  BORGNB  LBVBE  DISTRICT. 

The  amount  expended  from  June  1,  1894,  to  June  30,  1895  (thirteen  months),  is 
$45,859.11,  distributed  as  follows : 

Office  expenses  (main  ofi^ce) $1, 215. 59 

Other  administrative  expenses 3,822.65 

CoDstroction  of  levees 38, 477. 63 

Repairs  to  levees 372.57 

Protection  to  levees 130.10 

Steamers 969.00 

Surveys 824.70 

fiepairs  to  plant .75 

Care  of  plant 15.85 

New  plant 30.27 

Total 45,859.11 

Money  statement 

Jnnel,  1894,  balance  unexpended $7,758.98 

Amount  allotted  from  appropriation,  act  of  Angnst  17, 1894 50, 000. 00 

Amount  overpaid  on  voucher 1. 50 

Amount  allotted  from  appropriation,  act  of  March  2, 1895 $50, 000. 00 

Transferred  to  Homochitto  levee  district 1,000.00 

49,000.00 

Balance  available 106^760.48 

Amount  expended  from  June  1,  1894,  to  June  30,  1895 : 

Construction  and  repair  of  levees 45, 729. 01 

Protection 130.10 

45,859.11 

July  1,  1895,  balance  nnexpended 60,901.37 


SURVKTS,  GAUOB8,  AND  OBSBRVATIONS. 

The  usual  discharge  measurements  were  not  made  doring  the  high  water  of  1894 
at  Carrollton,  at  Red  River  Landing,  and  at  Simmesport,  on  the  Atchafalaya,  as  the 
stage  of  the  river  did  not  make  it  necessary. 

Special  surveys  have  been  made  at  the  mouth  of  Red  River,  in  New  Orleans  Har- 
bor, in  the  Homochitto  levee  district,  in  Giles  Bend,  near  Natche2»,  and  at  various 
points  in  Warren  County,  Miss.,  where  landowners  have  brought  suit  against  the 
United  States  for  alleged  damage  to  their  lands  by  reason  of  increased  AocmL  heights. 

There  were  no  difficulties  of  navigation  in  the  main  river  channel  in  this  district 
during  the  low- water  season  and  no  channel  depths  less  than  10  feet  reported,  except 
at  Foras,  below  Natchez,  where  a  depth  of  7  feet  was  reported  for  a  row  days. 

The  amount  expended  from  June  1,  1894,  to  June  30,  1895  (thirteen  months),  is 
17,440.39,  distributed  as  follows: 

Office  expenses  (main  office) $1,560.41 

Other  administrative  expenses 544. 80 

Subsistence 619.27 

Steamers 863.06 

Surveys 3,447.63 

Repairs  to  plant 233.15 

Care  of  plant 254.36 

New  plant 17.71 

Total 7,440.39 

Money  statement. 

June  1, 1894,  balance  unexpended $10,830.80 

Amount  allotted  from  appropriation  act  of  August  17, 1894 12, 000. 00 

Amount  allotted  from  appropriation  act  of  March  2, 1895 10,  OCX).  (X) 

Balance  available 32,830.80 

Amount  expended  from  June  1, 1894,  to  June  30, 1895 7,440.39 

July  1, 1895,  balance  unexpended 25,390.41 
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The  following  maps  and  drawings  accompany  this  report,  as  also  a  tahle  of  priTaie 
levees  in  this  district,  compiled  under  the  direction  of  Capt.  John  Millis,  Corps  of 
Engineers : 

Plate  I.— Natchez  and  Vidalia  harhors. 
II.— Part  of  New  Orleans  harhor. 
III. — Lower  Tensas  and  Homochitto  levee  districts. 
IV. — ^Atchafalaya,  Lafourche,  and  Pontchartrain  levee  districts. 
y. — Barataria  and  Lake  Borg^e  levee  districts. 
VI. — Profile  Lower  Tensas  levee  district. 
VII.— Profile  Atchafalaya  levee  district. 
VIII.— Profile  Lafourche  levee  district. 
IX.— Profile  Barataria  levee  didtrict. 
X.— Profile  Pontchartrain  levee  district. 
XL— Profile  Lake  Borgne  levee  district. 
Very  respectfully,  your  obedient  servant. 

Geo.  McC.  Derby, 

Captain  of  EngiMen, 

Lieut.  Col.  Geo.  L.  Gillespie, 

Carps  of  Engineers,  United  States  Army, 

President  Mississippi  Biver  Commission, 


Approximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improcemoit 
of  the  Mississippi  River,  fourth  district,  May  1, 1895. 


Class  of  property. 

Value. 

Class  of  property. 

Yiloe. 

StoAiner  General  Newton 

$5,000  1 
3,000  1 
6,000 
6,000 
2,500 
1,600 
3,000 

63.000 
4,000 

14,000 

50,000 

Launch  Lotos 

DOO 

RtAftm  lAnnnh  Rnhv 

OtiA  vTATAhnnaA  hurfffi 

1,500 
50 

Steam  tug  General  Comstock 

do 

Steam  tn|  Tilda 

Fifteen  rowboats 

200 

Steam  launch  Alaska 

Tools  and  aDnlianoes 

17,000 

Steam  launch  No.  5 

Offloe  furniture 

2,000 

One  dredge  boat  Pah-Ute 

Surveying  instruments 

2,500 

One  dredge  boat  The  £am 

200 

Four  dump  scows 

Railwav  oars  and  tracks 

1,000 

Five  auArter  boats 

Total 

Twenty-five  barges 

182,750 

COMMERCIAL  STATISTICS. 

Statement  showing  the  approximate  receipts  and  shipments  affreight  by  river  from  Matf  1, 

1894,  to  May  t,  1895, 

[Compiled  from  information  obtained  from  commercial  exchanges,  the  representative  towns  and  the 
several  business  houses  and  landings  where  steamboats  receive  and  discharge  cargoes,  and  from 
records  of  the  custom-house  port  of  xfew  Orleans,  La.] 

NATCHEZ,  MISS. 


Articles. 


Cotton bales . . 

Cotton  seed sacks. . 

Coal bushels.. 

Flour barrels . . 

Com sacks.. 

Oats do.--. 

Lumber feet,  B.  M.. 

Miscellaneous packages.. 


Total. 


Eeceipts. 


Quantity.    Tonnage.       Value. 


9,000 

70.000 

987,500 

14,500 

5,000 

80,000 

1.200,000 

56, 625 


2,250 
3.500 
34,182 
1.566 
350 
7,200 
4.083 
5.198 


58, 329 


S337, 500. 00 
31,500.00 
08, 749. 82 
43, 500. 00 
6.  250.  00 
177.600.00 
27, 800. 00 
162, 105.  25 


Shipments. 


Quantity.    Tonnage.'      Yslne. 


885, 095. 07 


5,000 


875,000 
8,000 
75.000 
65,000 


201,831 


1,250       $187,500.00 


30,287 

864 

5,250 

5,850 


13,378 


56,879 


87. 497. » 
24.000.tt) 
93,750.00 
144,300.00 


463.232.75 


1,000,280.55 


For  comparison  the  statistics  for  1893  and  1S94  are  also  given. 
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Statement  $kawing  the  approximate  reoeipte  and  ehipmenis  affreight  by  river,  etc. — Cont'cL 

KATCHBZ,  HISS.  -Continued. 


Steamboats  in  the  trade 

Times  arrived 

Times  departed 

Bargee 

Total  eargo  received tons. 

Value  of  same 

Total  cargo  shipped tons. 

Value  of  same 

Total  cargo  shipped  and  received tons. 

Value  of  same 


1803. 


1804. 


20 

20 

828 

816 

828 

816 

45 

70 

123,784 

87,560 

$1,460,080 

$1,380,676 

26.304 

76,333 

$1, 168, 271 

$1,715,046 

150, 178 

164,803 

$2,687,360 

$3,006,622 

1806. 


10 

752 

752 

57 

68.320 

$885,005.07 

56,870 

$1,000,280.56 

115,208 

$1,885,375.62 


VIDALIA,  LA. 
Beceipia  and  ehipments. 


Articles. 

Quantity. 

Tonnage. 

Value. 

Cotton 

bales  . 

0,200 
30,000 

2,600 

2,500 

180 

170,000 

5,000 

500 

130,000 

15,280 

1,300 

1,500 

182 

270 

82 

216 

531 

88 

2,250 

1,342 

$105,000 
13,500 
3,250 
7.500 
1,530 
1,530 
13,008 
5.025 
25,200 
210,881 

Cottonseed 

Com 

sacks.. 

do.... 

Hour •... 

Molaiwen 

barrels.. 

An 

X.amber f««t  R.\f 

Oats 

sacks . . 

Sugar 

barrels 

Staves  (oak) 

number.. 

packages.. 

Total 

7,706 

476,514 

For  comparison  the  statistics  for  1893  and  1894  are  also  given. 


Steamboats  in  the  trade..: 

Times  they  have  landed 

Barges 

Total  cargo  received  and  shipped tons 

Value  of  same 


1803. 


8 

11,640 

$467,060 


1804. 


730 

8 

7,818 

$421,081.50 


1805. 


28 

678 
10 

7,706 
$476,514 


BAYOU  SABA,  LA. 


Articles. 


Cotton bales. 

Cottonseed sacks. 

Com do... 

Coal bushels. 

Flour barrels. 

Lumber feet.  B.M. 

Molasses barrels. 

Oats sacks. 

Rice barrels. 

Su^ar do... 

Cotton  ties bundles. 

Mi  acellaneous packages . 


Total. 


Beceipts. 


Quantity.    Tonnage.      Value. 


730 


3,200 

400,000 

4,500 

20,000 

500 

0,000 

200 

2,500 

030 

51,458 


183 


224 

13,846 

486 

26 

80 
864 

36 
410 

23 
3,630 


10,826 


$27,375.00 


4, 
30. 
13, 

4, 

10, 
2, 
25, 

178, 


000.00 
000.06 
500.00 
180.00 
250.00 
080.00 
662.50 
125.00 
607.50 
561.10 


316,331.06 


Shipments. 


Quantity.    Tonnage.      Value. 


5,000 

05,000 

4,100 

300,000 

4,000 

170,000 

18 

13,200 

500 

630 

520 

47,475 


1,250 

4,750 

237 

10,385 

432 

217 

4 

1,138 

80 

112 

13 

3,002 


22,610 


$187,500.00 

42, 750. 00 

5, 125. 00 

20,000.84 

12,000.00 

1,530.00 

153.00 

20,304.00 

6, 666. 25 

6, 709. 50 

800.00 

203,707.00 


615,024.50 


For  comparison  the  statistics  for  1893  and  1894  are  also  given. 
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Staiemeui  showing  the  apprommaiertoeipU  and  MkipwienU  of  freight  by  river,  <te.— Cont'd. 
BAYOU  SABA,  LA.— Oontinaad. 


Steamboats  In  trade 

Tlmea  arrived 

Times  departed 

Barges 

Total  oargo  received tons 

Yalaeof  same 

Total  cargo  shipped tons 

Valaeofsame 

Total  cargo  received  and  shipped tons 

Yalaeof  same ^ 


1893. 


86 

884 

894 

23 

14,438 

$307,892 

10.420 

$278,537 

24,858 

$586,429 


1894. 


18K. 


32 
14.851 

$248,764 
12.788 

$363,  «»1 
27,649 

$612,455 


27 

8» 

830 

23 

1I.8S6 

$311.  SSL  (W 

22.  m 

$615,«M.SI 

42,44S 

$B32,2SSk65 


BATON  ROUGB,  LA. 


ArUoles. 


Cotton bales.. 

Cotton  seed sacks.. 

Cotton-seed  meal do 

Com do.... 

Coal bushels. . 

Flour barrels.. 

Lumber feet,B.M.. 

Molasses barrels.. 

Moss bales.. 

Oata sacks.. 

Kioe barrels. 

Sugar do... 

Cotton-ties bandies . 

Miscellaneous . .  .packages. 


Total. 


Beceipts. 


Quantity.   Tonnage.        Value, 


1,000 
170,000 


6,000 

1,175,000 

100.000 


10,000 
8,000 
7,500 
1,000 
5,000 

10,000 
511,148 


250 
8,500 


820 
282,980 
10,800 


1,785 
1^200 
675 
177 
837 
250 


847, 113 


$37,500.00 
76, 500. 00 


13,820.00 
817,500.00 
900,000.00 


85,ooaoo 

48,000.00 
16,650.00 
18,312.50 
50,250.00 
7,500.00 
1,672,788.00 


3, 138, 320. 50 


Shipments. 


Quantity. 


15.000 

4.000 

2.000 

3.000 

6,540,000 

25,000 

3.500,000 

40.000 

1,000 

75,000 

800 

2,500 

1,000 

1,366,000 


VahK. 


3.750 

200 

100 

210 

255,814 

2,700 

2,183 

7.140 

150 

6.250 

142 

418 

25 

27,736 


$e62,5».IIO 
1,800.0) 
1,501100 
COM.  90 

75,000.00 
31.800.01 
340,000.00 

6.000.00 

168,500.00 

10,060.00 

25.125.00 

750.00 

1.202.382.50 


306,818 


3.178,307.50 


For  comparison  the  statistics  for  1893  and  1894  are  also  given. 


Steamboats  in  the  trade 

Times  arrived 

Times  departed 

Barges 

Total  cargo  recei  ved tons . 

Valaeofsame 

Total  cargo  shipped tons. 

Value  of  same 

Total  cargo  received  and  shipped tons. 

Valaeofsame 


1883. 

18M. 

1895. 

82 

26 

26 

980 

875 

gJi 

980 

875 

873 

165 

203 

125 

98,614 

58,160 

317.  U3 

$1,973,052.00 

$1,938,105.75 

$3,138,330.50 

140,522 

88.998 

306.81^ 

$2,  lU,  512. 00 

$2,135,968.00 

$3,178,207.50 

239,135 

147,167 

653,931 

$4,064,594.00 

$4,074,153.75 

$6,316.SS&00 

PLAQUEMINB,  LA. 


Receipts 

Shipmenta. 

j&nickoB. 

Quantity. 

Tonnage. 

Value. 

Quantity. 

TMinag«. 

Value. 

Com 

sacks.. 

7,500 

525 

$9,375.00 

3.500 

245 

$4,375.00 

Coal 

....bushels-. 

1,755,000 

60,750 

175,500.00 

2,225,000 

77,019 

222.489.94 

Lumber 

..feet.B.M.. 

2,060,420 

2,659 

18.5a.:B 

Flour 

barrels.. 

14,000 

1.512 

42,000.00 

3,000 

324 

9.ooaoo 

Molasses 

do.... 

600 

107 

5.100.00 

7,500 

1.338 

26,  moo 

Moss 

bales.. 

35 

5 

210.00 

1,500 

275 

9.O0OL00 

Oats 

sacks.. 

8,500 

765 

18,870.00 

5.500 

495 

12,21000 

Rice 

barrehi.. 

1,800 

310 

23, 961. 50 

2,500 

443 

S3.2S1.S 

Sugar 

do.... 

1,800 

301 

18,090.00 

7,000 

1,172 

70,350100 

Miscellaneous.. 

...packages.. 

74,728 

5,601 

487, 227. 75 

602,162 

6.888 

99,667.06 

Total 

69,975 

780,334.25 

89,858 

505,177.0 

For  comparison  the  statistics  for  1893  and  1894  are  also  given. 
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Siatmnent  akowing  the  approximate  receipts  and  ehipmente  of  freight  by  river,  etc,— Cont'd, 
PLAQUEHINE.  LA.-Continaed. 


Steamboats  in  the  trade 

Times  arrived 

Times  departed 

Barges 

Total  cargo  received tons. . 

Valneof  same 

Total  cargo  shipped tons.. 

Valae  of  same 

Total  caigo  received  and  shipped tons.. 

Value  of  same 


500 

500 

80 

24.137 

0505,423.00 

02.303 

01,254,614.00 

86,530 

01.860,087.00 


25 

200 

200 

34 

17,001 

0732, 141. 50 

45,507 

0460,024.50 

63.408 

01,201.166.00 


1805. 


27 
304 
304 

60,075 

0780,834.25 

80.858 

05O5. 177. 63 

150,833 

01.285,511.88 


DONALDSONVILLE.  LA. 


Articles. 

Beceipu. 

Value. 

Shipmento. 

Quantity. 

Tonnage. 

Quantity. 

Tonnage. 

Value. 

Com 

sacks.. 

bnsbels.. 

barrels.. 

feet.B.M.. 

sacks.. 

barrels.. 

eons packages.. 

al 

8,000 
2,300,000 

1.200 

5.000 
10,000 

1,800 
24,322 

560 

70,615 

120 

6 

000 

310 

1,010 

010,000.00 

220,000.00 

3,600.00 

54.00 

22,200.00 

28,755.00 

148,721.45 

Coal.... 
Floar 

1,800,000 

62,307 

0180.000.00 

I«amber. 

Oats 

Rioe 

HisceUan 

8,780 

450 

27,684.00 

Tot 

83.448 

443,830.36 

62,766 

207.684.00 

For  comparison  the  Btatistico  for  1893  and  1894  are  also  given. 


1803. 


1805. 


Steamboats  in  the  trade 

Times  arrived 

Times  departed 

Bargee 

Total  cargo  reoeived tons.. 

Valneof  same 

Total  cargo  shipped tons.. 

Value  of  same 

Total  cargo  reoeived  and  shipped tons. . 

Value  oi 


42 
835 

402 

121 

122,806 

0604,580.00 

174, 652 

04,008,782.00 

206,457 

04,613,331.00 


20 

575 

575 

80 

107,127 

0511,778.50 

152. 153 

04.288.284.50 

250,280 

04,800,058.00 


81 

783 

.  783 

92 

83  448 

0448,830.35 

63,766 

0207,684.60 

146,214 

0661,014.05 


NOTK. — The  deficit  in  net  t<mnage  and  valuen  is  due  to  the  fact  that  in  previous  years  there  was  a 
United  States  sugar  inspector  stationed  at  DonaldsonviUe,  and  all  sugar  ana  molasses  from  plantations 
was  shipped  through  iJonaldsonville.  But  owing  to  no  bounty  this  year  there  was  no  inspector  and 
the  sugar  and  molaases  was  shipped  by  river  direct  firom  the  respective  plantations. 

The  above  towns  are,  strictly  speaking,  ''way  points''  and  not  termini,  and  the 
net  tonnage  or  carrying  capacity  of  the  steamboats  that  do  business  at  these  places 
is  not  given. 
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Amount  and  value  of  oommeroe  patting  out  of  Bed  Ritfer  and  its  tnbuUariee  through  Old 
Siver  into  the  Mieeiesippi  River, 

[Compiled  fh>m  the  rirer  oolamn  of  the  New  Orleans  Daily  States  and  from  infonnatSon  fbisJahedhj 
the  courtesy  of  the  commercial  exchanges  of  New  Orleans,  La.] 

OLD  RIVER. 


ArUcles. 

Quantity. 

Tonnage. 

Value. 

Coal 

bushels.. 

3,619.200 

104. 139 

18.604 

64.  »^ 

2,269 

17,798,767 

5,406 

1,757 

4,089 

1.786 

15,410 

560,201 

17,787 

125.280 

26.085 

10,052 

3.218 

511 

21.050 

965 

264 

368 

237 

2,751 

7,004 

5L980 

9361,930.00 

Cotton 

bales  . 

3,896,001.50 

Cotton  seed 

sacks.. 

90.466.00 

Cotton-seed  meal 

Cotton-seed  oil 

Lumber 

Molasses 

Moss 

do.... 

barrels.. 

feet,B.M.. 

barrete.. 

bales.. 

48.270.00 
7.665.00 
137.072.63 
45.832.00 
10,540.00 

Rice 

sacks . . 

11,357.50 

Sugar 

Do 

Staves  (oak) 

Hisoelh^neons 

hogsheads.. 

barrels.. 

namber.. 

packages.. 

10.943.50 
166.041.10 

78,440.74 
64,34&48 

Total 

249.715 

1    4,929,813.45 

1 

For  compArisou  the  statistics  for  1893  and  1894  are  also  given. 


Steamboats  in  trade 

Trips  made  by  them 

Net  tonnage  of  same 

Barses 

Net  tonnage  of  same 

Total  tonnaee  of  steamboats  and  barges 

Total  cargo  brought tons . 

Value  of  same 


17 

242 

73,571 

19 

18,050 

01,621 

53,858 

$4,168,847.00 


1804. 


231 

69.841 

7 

6.650 

76.401 

74,156 

KISS*  740. 00 


1895. 


13 
211 

52;  no 

IK 

125.281 

178,  US 

24«,7I5 

#4. »,  883.45 


None.— This  does  not  include  the  upstream  freights,  which  must  be  nearly  equal  to  the  dovastresB 
in  value. 

Receipts  by  river  at  New  Orleans,  La.,  compiled  from  the  river  column  of  the  New  OrlmM 
Daily  States  and  from  information  furnished  by  the  commercial  exchanges  of  Ne« 
Orleans,  La, 


Articles. 


Coal bushels. 

Cotton bales . 

Cotton  seed sacks. 

Cotton -seed  meal do. . . 

Cotton-seed  oil barrels. 

Flour do... 

Flonr half  barrels. 

Com bushels. 

Oato do... 

Lumber feet,  B.  M. 

Molasses barrels. 

Hoss bales. 

Rice  (clean) barrels . 

Rice sacks. 

Sugar hogsheads. 

Sugar barrels. 

Staves  (oak) 

Wheat bushels . 

Hiaceilaueous . .  .packages. 


Total. 


Above  the  city. 


Quantity.    Tonnage. 


10, 005, 200 

278, 014 

715, 210 

118,306 

73.054 

220,347 

41,478 

6. 123, 893 

519,922 

23,371,072 

227, 742 

5,119 

99 

109,631 

44.806 

579,791 

1. 621, 238 

1,095,969 

723,266 


246,333 

09,457 

43,667 

7,105 

1.659 

23,512 

2,240 

143,469 

9,319 

35,408 

40,652 

768 

18 

9.867 

54,647 

107,403 

13,262 

82,879 

51,980 


992,735 


Value. 


$1,000,519.78 

10,389,566.00 

402,003.00 

106,725.00 

24,885.00 

661,041.00 

67,401.75 

2,561,946.50 

192, 371. 14 

176,125.47 

2,984,542.25 

30,714.00 

1,317.93 

304,545.00 

1,116,181.69 

6,209,561.61 

226,973.32 

712, 379. 85 

1,642,021.70 


28,760,821.99 


Below  the  city. 


QaanUty. 


Tonnage.!     Value. 


756 


674 


15,868 

853 

19,975 


216,895 


12  ' 


533 

101 


635 

540 

8,668 


$119.00 
279.7: 


24,«5L<!0 
4,04100 


44.077.50 
24,958.91 
213.931tf 


18,397  I    374.590163 


23.791      686,«7.00 
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Receipts  hy  river  at  New  Orleans,  La.,  cfc— Continued. 


Steamboats 

Trips  made  hy  them  — 
Net  tonnage  of  same — 

Towboats 

Trips  made  by  them — 
Net  tonnage  of  same — 

Banees 

Net  tonnage  of  same. . . 

Nomberof  luggers  (sailing 
in  local  trade) 


Trips  made  by  them . 
Nettoi 


f  tonnage  of  same. . 
Total  tonnage  of  steamboats, 
towboats,  barges,  and 

luggers 

Total  cargo  brought,  tons . . 
Yalneof  same 


Above  the  city. 


1893. 


61 

1,203 

542,156 

32 

108 

46,357 

568 

255,600 

25 

650 

3,900 


$27, 


848,013 
806,846 
662,765 


1894. 


57 

1.253 

522.775 

44 

123 

50,780 

733 

329,850 

44 

516 
3,096 


006, 501 

1,018,543 

$30,487,993 


1895. 


51 

986 

483.140 

33 

89 

30, 838 

500 

225  000 

17 

180 

1,080 


740.058 

092. 735 

1,760,821.99 


Below  the  city. 


1893. 


6 

266 

26,077 


100 
2.600 
15,600 


•41,677 

37,652 

1759. 551 


1894. 


3 

159 

16,867 


241 
2,673 
16,038 


-32,905 
17,453 
$1,415,627 


1895. 


2 

180 
11,880 


271 

2.684 

18,788 


*  30, 668 

23,791 

$686,647 


*  Steamboats  and  luggers. 


RECAPITULATION. 


• 

1803. 

1804. 

1895. 

Total  aiTiTalA  (steamboats,  towboats,  barges,  and 
iQtfg^rs)  above  and  below  the  city ■-■. 

5,395 

880,690 

844.408 

$28,422,216.00 

4,723 

938,406 

1,031.001 

$31,003,620.00 

4.619 

TntAi  nAt  tonnace  above  aud  below  the  citv  . . . . ,  r  r  r  r  r 

770, 726 

Total  cargo  brought  above  and  below  the  city .  .tons. . 
Value  of  same 

1,016,526 
$20,447,468.99 

The  foregoing  inclades  simply  the  freights  brought  to  New  Orleans  by  steamboats, 
barges,  and  laggers  on  the  Mississippi  River,  and  does  not  inclade  the  freights  that 
they  take  away.  No  correct  account  is  kept  of  this  and  it  is  impossible  to  furnish 
even  a  reasonably  accurate  estimate  of  its  value.  It  would  amount  to  a  considerable 
sum  in  the  aggregate,  possibly  40  per  cent  of  the  value  of  freights  received  at  New 
Orleans,  La. 

Foreign  commerce,  port  of  New  Orleans, 

The  statistics  relating  to  the  foreign  commerce  of  the  port  of  New  Orleans  were 
kindly  famished  by  Hon.  T.  S.  Wilkinson,  collector  of  customs. 


Vessels. 

Entrances. 

189^-93. 

1803-94. 

843 
71 

1894-95. 

1892-93. 

1803-94. 

1894-95. 

Ht«Hn  .. 

1,^31 
135 

1,176 
91 

1,084 
135 

850 
60 

1,092 
72 

Sail 

Total -- 

1,266 

914 

1,267 

1,194 

910 

1  164 

Total  tonnage  of  above, 

189^-93 2,962,798 

1883-94 2,074,118 

1894-85 3,142,202 
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ExporU  and  imporU, 


1883. 

1894. 

18B5. 

Total  Tftlae  of  exports  to  foreign  oonn tries : 

Foreign  mercbaDdiee 

$478,993.00 
81.812,507.00 

$310,319.00 
82,769,096.00 

$319  200  00 

Domestic  merchandise 

67.393,845.00 

Total 

82,291.500.00 

83,079.415.00 

67  713,043  00 

ToUl  valne  of  imports  flrom  foreign  countries : 

Free 

22,907,192.00 

3.912,923.00 

596.458.00 

16,022.352.00 

2,979.404.00 

433.039.00 

10,963,59100 

Dutiable 

3,193,363.00 
434,200.00 

Specie 

Total 

27,41«,573.00 

23,434.795.00 

14  611,1&L00 

Total  duties  collected 

1.509.309.12 

1.257,418.61 

1,088,81111 

IA9t  of  civHian  engineers  emplajfed  on  work  of  river  and  harbor  improremenli,  /rartt 
district,  improving  Mississippi  River,  from  May  1,  1894,  to  May  Jf,  1S95,  in  ekar^e  of 
the  following  officers  of  the  Corps  of  Engineers:  Capt,  John  Mil  Us,  from  Mny  1  to 
October  SI,  1894;  Maj,  James  B,  Quinn,  to  November  tS,  1894,  and  Capt,  George  MtC. 
Derby,  to  May  1,  1896, 


Name  and  residence. 

Time 
em- 
ployed. 

Compen- 
sation 

per 
mouth. 

Where  employed. 

Work  on  which  employed. 

H.  S.  Douglas.  Natches, 
Miss. 

W.  J.  Hardee,  Baton 

Rouge,  La. 
WUliam  Garvin,  New 

Orleans,  La. 
E.B.6eddes.  Natchez, 

Miss. 
Do 

Mot. 
12 

12 
12 
4 

8 

$200 

200 

175 

140 

150 
14U 

150 
140 

150 

Natche»,Miss 

Baton  Rouge,  La — 
New  Orleans,  La.... 

Natchez,  Miss 

...  do 

Levees,  lower  Teneaa  \bvw  disbki 
survey  Homochitto  levee  district 
improving  harbor  at  Natchez  and 
yidiiiia.Mis8.aiidLa. 

Levees,  Atehafislaya,  Lafooxche,  snd 
Pontchartrain  levee  districts. 

Improving  harbor  at  New  Orleuv, 

Improving  harbor  at  Katehei  sod 
YidaliOiiB8.aiidLa. 
Do. 

A.F.  Woolley,  jr..  New 
Orleans,  La. 

Do 

New  Orleans,  La., 
and  Old  River,  La. 

do 

Surveys,  gauges,  and  observatiop^ 
improving  Atchafalaya  sod  Bed 
rivers,  Louisiana. 
Do. 

John  Smyth,  jr.,  New 
Orleans,  La. 
Do 

New  Orleans, La.... 
do 

Levees,  Lake  Bonme  and  Bsrstaris 
levee  districto. 
Do. 

Appendix  7  A. 

REPORT  OF  MR.  H.  g.  DOUGLAS,  ASSISTANT  ENGINEER,  IN  LOCAL  CUARGE  OF  IMPROV- 
ING UARBORS  AT  NATCHEZ  AND  VIDALIA,   MISSISSIPPI  AND  LODISIANA. 

Natchez,  Miss^  May  1, 1895. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improTing 
the  harbors  at  Natchez  and  Vidalia,  Mississippi  and  Loaisiana,  for  the  period  from 
May  1,  1894,  to  May  1, 1895: 

On  May  1,  1894,  no  construction  had  been  undertaken.  A  project  had  been 
approved  for  the  construction  of  a  spur  levee,  commencing  at  the  bluffs,  on  the  neck 
of  land  above  Natchez,  to  prevent  the  threatened  cut-off  by  the  How  of  water 
across  the  neck  during  flood  stages  of  the  river.  The  line  of  this  levee  had  heat 
located  and  surveyed,  but  construction  had  been  prevented  by  the  owner  of  the  land 
refusing  to  either  donate  the  right  of  way  or  accept  a  reasonable  compensation 
therefor.  In  consequence,  proce^ings  to  have  the  necessary  amount  of  land  con- 
demned had  been  commenced  through  the  Department  of  Justice. 

In  the  meanwhile  an  additional  appropriation  of  $80,000  was  made,  and  a  further 
project  for  the  expenditure  of  this  amount  and  the  baiance  of  the  previous  appro- 
pnatioD  was  submitted  and  approved.  This  project  provided  for  the  constraction 
of  10  decked  barges,  the  purchase  and  delivery  of  12,000  tons  of  rock,  and  a  survey 
to  determine  the  locality  where  bank  protection  was  most  urgently  reciuired. 

After  considerable  delay  the  Department  of  Justice  succeeded  in  having  the  neces- 
sary right  of  way  condemned,  and  construction  of  the  spur  levee  by  contract  was 
commenced  October  23, 1894.  The  levee  was  rather  a  large  affair,  being  19,500  feet 
long  and  containing  267,809.94  cubic  yards  of  earthwork.    It  was  divided  for  par- 
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poses  of  letting  to  contractors  into  four  sections,  designated  as  A,  B,  C,  and  D.    Details 
of  contract  work  are  given  in  the  table  herewith. 

Levee  oh  Cowpen  Point, 


Sec- 

tiOD. 


Contractor. 


'  '      ^     J       !  Section. 

Gnde     i 

Longtb.|  above  high  | 

water,  lw2.  Crown 


Net  fill. 


Side 
slopes. 


'  I*"'- !  **^*' 


Aver- 
age. 


>  '  Feet. 

A  ,  BltringhamConatractionCo  5,100  , 

B  j do ,  2,800  j 

r     Lamb&Carry 3,800  1 

D  I  Edwin  B.  HelgaMD 7,300  | 

I  i 


Feet 
3 
3 


3 
3  to  1.5 


FeeL 

8 
8 


Feet. 

Feet. 

Feet 

2.5tol 

0.6 

15.6 

2.5       1 

7.7 

32.5 

3          1 

3          1 

8.6 

15.» 

2.5       1 

2.5       1 

2.7 

14.2 

'     ' 

Feet 
10.3 
13.2 

11.2 

8.2 


Contractor. 


Embankment 


Cabic 
yards. 


Filled 
ezcavationa. 


Eltriagham  Constrac*  i 

Hon  Co (  85.886.87 

Do 86.145.10 

Umb&Oany i  85.107.61 

Bdwin  B.  Helgaoon. . . .  83, 78L  88 


Cnble 
yards. 


Price 
I    per 

cabic 
I  yard. 


Contract 

time  for 

completion. 


Cents. , 

None.  10  Mar.  1,  1885 
1,893.80  I    11       do 

884.10  I    11.5    do 

5,318.80  I    11.5  ! do 


Work  com* 
menced. 


Dec  22,1894 
Deo.  1,1694 
Oct.  23,1894 
Nov.    5,1894 


Work  com* 
pleted. 


Feb.   26.1895 

Do 

Jan.    22,1895 
Feb.     9, 1895 


The  leTee  does  not  differ  materially  from  other  leveos  in  the  district  except  that 
the  bIojmb  were  uniform  on  both  sides.  The  outer  end  terminates  in  a  S(P  carve  300 
feet  long,  and  the  side'slopes  of  the  carved  portion  were  flattened  to  5  to  1.  The 
project  provided  that  the  end  of  the  levee  bo  revetted  with  brush  to  prevent  wash 
oy  water  flowing  around  it  daring  floods.  This  revetment  was  constructed  by  hired 
labor. 

The  quarter  boat  Deliu,  with  tools  and  necessary  outfit  for  quartering  and  subsist- 
ing a  force  of  about  50  men,  left  New  Orleans  January  4,  1895,  in  tow  of  the  tug 
General  Camstoek,  and  arrived  at  Natchez  January  9, 1895,  where  she  was  laid  up  in 
care  of  watchman  until  the  contractor  linished  the  embankment  ready  for  the  revet- 
ment. Meanwhile  the  force  was  organized,  and  on  January  2S  was  placed  on  boud 
and  the  quarter  boat  towed  to  the  most  convenient  locality  for  the  work,  which  was 
commenced  at  once. 

The  revetment  was  constructed  as  follows :  Light  piles  of  4  by  4  inch  lumber  were 
driven  into  the  slopes  of  the  levee  and  out  on  the  berme  for  about  20  feet  beyond  the 
foot  of  the  slope.  These  piles  had  a  penetration  of  from  6  to  8  feet  and  were  allowed 
to  project  about  2  feet  above  the  surface.  They  were  spaced  6  feet  between  centers. 
Between  these  piles  lavers  of  willow  brush,  crossing  each  other,  were  laid  until  a 
thickness  of  about  18  inches  had  been  attained.  Then  stringers  or  caps  made  of 
two  pieces  of  2  by  4  inch  scantling,  with  4-iuch  blocks  betweeo,  were  dropped  over 
the  projecting  heads  of  the  4  by  4  inch  piles  and  squeezed  down  with  a  tool  known 
as  a  *'  mattress  jack.''  The  caps  were  secured  to  the  piles  by  9-inch  wire  spikes  and 
No.  10  galvanized  wire.  The  interstices  in  the  brush  were  then  filled  in  with  earth 
and  dressed  off  to  a  smooth  surface.  The  revetment  commences  on  the  straight  por- 
tion of  the  levee  100  feet  back  of  the  curve  and  extends  over  the  upper  face  or  slope 
of  the  curve,  around  the  end,  and  back  for  100  feet  on  the  inner  or  concave  side  of 
the  curve.  The  length  of  revetment  is  600  feet  and  it  has  au  average  width  of  50 
feet,  the  exact  area  heing  29,541  sqaare  feet.    This  work  was  completed  March  2. 

Quantities  and  value  ^  material  and  cost  of  labor  were  as  follows: 

lO.OOO  feet,  B.M.,  lumber,  at  $12 $120.00 

350  cords  ofwillow  brush,  at  $1.63 535.50 

150  pounds  No.  10  galvanized  wire,  at  2.35  cents 3. 53 

200  pounds  No.  9  s^l  wire  nails,  at2.5cent8 5.00 

200  pounds  No.  6  steel  wire  nails,  at  1.95  cents 3.90 

Labor,  superintendence,  etc 1, 332. 05 

Provisions  and  fuel 508.40 


Total : 2,508.38 

Sqoare  feet  of  revetment  built 29, 541 

Cost  per  square  foot $0.0849 

KNa  96—244 
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The  material  of  which  the  levee  is  built,  espeoially  Section  D,  was  looie  sand. 
Shortly  after  completion  by  the  contractors  heavy  rains  washed  the  embankmeot 
badly  and  extensive  repairs  were  necessary.  These  repairs  were  made  by  hired  laljor, 
after  the  completion  or  the  revetment.  The  length  of  levee  repaired  was  7,900  feet, 
and  the  total  cost  of  this  work  was  $1,175.35.  All  construction  for  the  sesaon  was 
completed  March  31. 

No  tools  were  lost  or  destroyed  in  the  prosecution  of  the  work,  and  as  the  qnarter 
boat  was  well  equipped  from  stock  on  hand,  the  cost  of  additional  tools  porchaaed 
for  the  work  was  nominal  amounting  to  only  $18.20. 

While  surveys  for  works  of  improvement  can  generally  be  made  to  the  best  advau- 
tage  at  low  water,  the  river  was  so  unusually  low  for  the  season  of  the  year  when 
the  revetment  and  repair  work  was  completed  that  it  was  decided  to  begin  the  sur- 
vey provided  for  in  the  project.  The  survey  was  accordingly  commenced  April  1 
and  IS  now  in  progress.  The  river  has  remained  at  about  a  naif  stage  and  it  seems 
probable  that  the  survey  will  be  completed  shortly. 

Contracts  have  been  made  for  the  delivery  of  12,000  tons  of  rock  and  for  the  con- 
struction of  the  decked  barges  provided  for  in  the  project.  The  rock  contnct»  his 
commenced  the  installation  of  his  plant  for  obtaining  the  rock  at  his  qosrrr  near 
Grand  Gulf,  Miss.    Construction  of  the  barges  is  in  progress  at  Cincinnati,  Ohio. 

Assistant  Engineer  E.  B.  Geddes  has  been  in  immediate  charge  of  the  coDstrnetiou 
of  the  spur  levee,  revetment  work,  repairs  to  levee,  and  the  survey.  He  has  been 
assisted  bv  such  inspectors,  master  laborers,  timekeepers,  rodmen,  etc.,  as  wtn 
necessary  from  time  to  time. 

At  the  close  of  this  report  the  condition  of  the  work  and  plant  is  as  foUows: 

The  spur  levee  is  generally  in  fair  condition,  but  is  in  need  of  further  repairs  in  the 
way  of  filling  u^  rain  washes,  resoddingin  places,  cutting  off  weeds  and  bri«r$.ek. 
The  revetment  is  in  ^ood  condition.  There  has  been  considerable  caving  of  the 
bank  on  the  upper  side  of  the  neck  of  land,  reducing  the  width  of  ^  point 
materially.  In  Marengo  Bend  caving  has  been  phenomenally  rapid,  and  oommflnee^ 
to  threaten  the  V,  8.  Lake  Concordia  levee  built  on  the  west  bank  of  the  lake. 

The  quarter  boat  Delta  has  been  used  for  quartering  and  subsisting  the  neoeesarr 
force  for  revetment,  repair,  and  survey  work.    The  boat  is  in  good  condition. 

The  tug  General  Comstock  has  been  used  as  a  general-service  boat,  moving  qnarter 
boat  Delta,  and  on  survey  of  Natchez  Harbor.    Repairs  to  hull  and  machinery  are 
required  before  being  employed  on  heavy  work. 
Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas,  A$9i»t€Mi  Enpt^ftr. 

Capt.  Geo.  McC.  Deriiy, 

Corps  of  Engineers.  (\  s.  A. 


Appendix  7  B. 

REPORT  OF  MR.  A.   F.   WOOI.LKY,  .IR.,  ASSISTANT  ENGIXKKB,   IN  CaARGE  OV  LMPROV- 
INO   ATCHAFALAYA   AND   UEI>  RIVERS,    LOUISIANA. 

New  Orleans,  La.,  Ma^  /.  1^91 
Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  works  nnder  iny  local 
charge  for  the  period  from  May  1,  1894,  to  May  1,  1895: 

junction    OF    THE    MISSISSIPPI,    ATCHAFALAYA,   AND   RED  RIVERS,   NEAR  TIRNBITL 

ISLAND,  LOUISIANA. 

A  detailed  descriptiou  of  the  diflficulties  in  this  vicinity,  with  tlie  proposed 
improvements  for  their  rectification,  was  given  in  tiie  annnal  report  of  1892  andagtin 
briefly  enumerated  in  the  annual  report  of  1894. 

DREDGING  OPERATIONS  IN  LOWER  OLD  RIVER. 

The  season  during  which  dredging  is  a  necessary  resort  to  maintain  navigation  is 
ordinarily  comprised  in  the  months  between  June  and  November,  depending  entirely 
on  the  period  of  low- water  stage,  it  never  being  necessary  above  medium  stages. 

The  conditions  which  attended  the  seasons  of  1894  and  1895  in  some  respeetovere 
more  favorable  than  for  manv  years  past,  in  view  of  the  Ikci  that  there  was  a  em- 
plete  absence  of  sloughing  banks,  which  is  attended  by  a  corresponding  upheaval 
m  the  bottom  of  the  cnannel ;  therefore  the  only  obstruction  to  be  enconnlered  wai^ 
the  drifting  sand  which  comes  in  from  the  Mississippi. 

This  sand  is  carried  into  Old  River  to  a  distance  and  in  quantities  varying  with 
the  velocity  of  the  current,  which  is  in  turn  quite  erratic  and  dependent  on  the 
fluctuating  stages  of  the  Mississippi  and  Red  rivers. 
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The  direction  of  the  current  is  not  infrequently  reversed  for  sbiort  periods,  thereby 
aggravating  this  evil  from  drifting  sand,  a  portion  of  which  would  pass  out  of  Old 
River  entirely  if  the  current  had  a  fixed  direction. 

The  entire  absence  of  sloughing  banks  and  a  corresponding  upheaval  in  the  bottom 
of  the  channel  I  attribute  almost  if  not  entirely  to  the  draining  of  the  lakes  and 
sloughs,  most  of  which  are  situated  in  the  partially  filled  basin  which  formerly 
composed  the  channel  of  the  Mississippi. 

The  localities  at  which  most  trouble  was  experienced,  siven  in  their  relative  order 
with  regard  to  the  difficulty  of  maintaining  a  channel  through  them,  ar&: 

(1)  Foot  of  Tumbull  island  to  Dead  Tree,  a  distance  of  1^  miles.  The  bottom  of 
(he  channel  throughout  this  distance  was  in  many  places  from  1.5  to  2  feet  above  the 
zero  of  Barbre's  gauge  when  dredge  began  operations. 

(2)  Second  Crossing,  about  one-half  mile  below  Tnrnbull  Island.  When  dredge 
began  oi>eration8  there  was  at  this  locality  a  stretch  of  1,000  feet  in  which  the 
bottom  of  the  channel  averaged  1.5  feet  above  the  zero  of  Barbre's  guage. 

(3)  Mouth  to  First  Crossing,  a  stretch  of  1,500  feet,  through  which  the  bottom 
of  the  channel  was  1.5  feet  above  the  zero  of  Barbre^s  gange  when  dredge  began 
operations. 

Dredging  was  required  at  certain  intervals  and  for  short  peiiods  at  Ash  Cabin, 
Chandlers  Warehouse,  and  Barbres  Light. 

The  dredge  Ram  left  New  Orleans  on  May  14, 1894,  and  upon  arrival  at  Old  River 
it  was  found  that  the  water  was  too  hi^h  to  begin  dredging.  The  crew  was  engaged 
in  calking  pontoon  and  reopening  dram  ditches  from  lakes  and  sloughs  into  Old 
River  until  June  5,  when  dredge  Bam  was  placed  at  work  with  Barbre's  gauge  read- 
ing 27.60  feet  above  zero. 

About  thd middle  of  July  the  water  was  so  rapidly  approaching  a  low  stage  and 
the  amount  of  dredging  still  necessary  to  obtain  a  desired  depth  of  channel,  it  was 
decided  to  place  a  double  crew  on  the  Ram  and  to  have  the  dredge  Pah-  Ute  assist 
the  Ram. 

A  donble  crew  was  placed  on  the  Ram  July  30,  and  the  work  prosecuted  without 
cessation  day  or  night,  crews  changing  watch  every  six  hours,  Sundays  excepted,  it 
being  necessary  to  cool  down  at  least  once  a  week  to  wash  boilers  and  keep  machinery 
in  good  repair. 

On  September  21  such  headway  in  securing  and  maintaining  a  desirable  depth 
of  channel  had  been  made  that  it  was  decided  to  discontinue  double  crew  and  night 
work. 

This  nightwork  proved  to  be  a  great  hardship  on  the  crew,  as  it  was  almost  impos- 
sible for  the  crew  not  on  watch  to  obtain  sufficient  rest  to  fit  them  for  duty  when  on 
watch. 

The  dredge  Pah-  Ute  was  placed  at  work  in  Old  River  on  July  30  and  continued 
until  September  3,  then  laid  up  until  September  15  to  make  repairs  to  bucket  chain, 
after  which  she  was  again  placed  at  work,  continuing  throughout  the  season  except 
such  periods  as  were  required  to  make  repairs  to  bucket  chain,  these  being  quite 
frequent  during  the  latter  part  of  the  season. 

On  January  4,  1895,  all  dredging  operations  were  discontinued  and  dredees  sent 
to  New  Orleans  to  lay  up  until  next  season  and  make  such  repairs  as  mignt  have 
proved  desirable  from  the  experience  obtained  during  this  unusually  long  season. 

I  deem  it  worthy  of  mention  here,  by  way  of  showing  the  efficiency  of  the  self- 
propelling  appliances  of  the  dredge  Ram,  that  she  towed  the  Pah-  lite,  launch  Lotus, 
one  large  pontoon,  and  two  coal  hghtors  from  Red  Liver  Landing  to  New  Orleans,  a 
distance  of  200  miles,  and  at  a  time  when  the  Mississippi  was  quite  rough. 

The  stoam  launch  Lotus  served  as  tender  to  dredge  during  the  season,  and  was  used 
for  coaling  dredges^  taking  soundings,  communicating  with  post-office  and  telephone 
at  Barbres  or  RSd  River  Landing. 

Total  number  days  worked  by  dredge  Ravi 200 

Total  number  days  lost  by  breakdowns 14 

Approximato  number  cubic  yards  moved  by  dredge  Ram 265, 000 

Approximate  cost  per  cubic  yard  of  material  moved $0. 0476 

Total  number  days  worked  by  dredge  Pah-  Ute 108 

Total  nnmber  days  lost  by  breakdowns 19 

Approximato  number  cubic  yards  moved  b^  Pah  Ute 50, 000 

Approximate  cost  per  cubic  yard  of  material  moved $0. 0685 

It  will  be  seen  f^om  the  foregoing  that  my  estimate  of  the  total  number  of  cubic 
yards  dredged  by  Ram  and  Pah-  Ute  during  the  season  is  placed  at  315,000,  and  while 
these  figures  are  liberal  I  do  not  consider  them  excessive  in  any  particular,  having 
been  based  on  the  following  data,  viz : 

(1)  On  what  I  know  to  have  been  condition  of  channel  at  the  beginning  of  the 
season  as  compared  with  the  condition  of  the  channel  when  dredging  operations 
were  discontinued. 
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(2)  On  the  knowledge  of  the  effect!  \e  capacity  of  the  dredges  working  through 
extended  periods. 

(3)  On  a  libei*al  estimate  of  the  amount  of  sand  which  is  washed  in  from  the  Mis- 
sissippij  this  having  to  be  added  to  the  material  to  be  moved  in  order  to  attain  a 
reqnired  depth  of  channel. 

1  am  unable  to  render  more  definite  information^  the  work  being  under  the  imme- 
diate charge  of  the  master  of  the  dredges  during  the  greater  part  of  the  season  and 
no  provision  made  for  data  sufficient  to  form  an  exact  estimate  of  the  total  number 
of  cubic  yards  moved  during  the  season. 

While  immediately  in  charge  of  this  work  for  a  very  limited  period  I  was  engaged 
on  special  survey  duty  in  the  vicinity  during  the  greater  part  of  the  season,  and 
had  frequent  occasion  to  visit  localities  where  dredges  were  at  work. 

Navigation  was  maintained  throughout  the  season  of  1894-95,  which  was  a  remark- 
able one  in  view  of  the  prolonged  stage  of  extreme  low  water.  On  November  12, 
1894,  Red  River  Landing  gauge  read  —0.25  and  Barbre's  gauge  read  —1.61,  both  of 
which  are  the  lowest  records  for  these  gauges  since  their  establishment. 

Notwithstanding  this  prolonged  and  extreme  low  water,  a  navigable  channel  of  .'> 
feet  or  more  was  maintained,  with  the  exception  of  short  periods  when  there  wa.^ 
not  a  greater  depth  than  4.5  feet  at  Dead  Tree  or  the  Mouth. 

Unless  the  ensuing  season  should  be  accompanied  by  extraordinary  circumstances, 
there  is  every  probability  that  the  dredge  Jiam  may  keep  Old  River  open  withoat 
working  continuously. 

IMl'ROVINCf   BAYOr   DES  GLAISKS. 

Bayou  des  Glaises  is  an  afiluent  of  the  Atchafalaya;  its  month  is  situated  at 
Simmesport,  La.,  fed  during  its  lower  stages  by  lakes  and  small  bayous  in  the  viein> 
ity  of  Cottonport,  La.,  a  distance  of  50  miles  from  its  mouth:  fed  during  its  higher 
stages  by  overflow  from  the  Red  or  by  backwater  from  the  Atchafalaya;  is  not 
navigable  at  all  during  its  lower  stages.  Navigable  for  a  distance  of  25  miles  at 
medium  stages  and  for  52  miles  during  extreme  high  stages  of  the  Red  and  Atcha- 
falaya rivers. 

There  is  a  continuous  system  of  levee  along  its  west  bank,  maintained  by  the  Stak 
of  Louisiana. 

This  stream  is  the  only  feasible  means  of  transportation  for  the  products  of  5() 
square  miles  of  cultivated  lauds  situated  immediately  on  its  banks. 

The  commercial  value  of  affricnlturai  products,  together  with  the  timber  interests, 
is  about  $450,000  annually.  There  is  but  one  boat  regularly  engaged  in  this  trade, 
though  several  tow  boats  with  barges  make  occasional  trips  during  the  navigable 
season. 

Au  allotment  of  $2,500  was  set  aside  for  improvements. 

Improvement  consisted  of  cutting  overhanging  timber,  underbrush,  blowing 
stumps  and  snags,  and  removing  same.  It  was  not  possible  to  clear  the  whole  bayou 
with  the  small  allotment  available;  therefore  it  was  decided  to  clear  that  portion 
which  offered  the  most  serious  obstruction  first,  and  then  after  the  water  reached  a 
sufficient  stage  to  tow  out  the  floating  material  where  it  existed  in  such  quantities  as 
would  offer  obstruction  to  navigation  worthy  of  notice.  Overhanging  timber  was 
cut  between  the  mouth  and  a  point  2  miles  above  Moreauville,  a  tot^  distanse  of 
39.25  miles. 

All  stumps  and  snags  were  blown  out  between  the  mouth  and  a  point  about  4 
miles  below  Moreauville,  a  total  distance  of  33.25  miles.  The  floating  material  was 
removed  between  the  mouth  and  a  point  1  mile  above  Yellow  Bayou,  a  total  distance 
of  4  miles.  The  steamer  Ruby  was  used  for  towing  out  the  floating  material.  A 
small  portion  of  the  allotment  was  never  expended,  the  water  not  remaining  at  a 
suitable  stage  sufficiently  long  to  expend  the  amount  retained  for  removal  of  float- 
ing material;  however,  everything  has  been  removed  where  it  existed  in  quantities 
sufficient  to  become  a  serious  obstruction. 

All  large  timber  was  cut  into  sucii  lengths  as  to  readily  float  out  where  it  existed 
in  small  qaantities,  which  was  true  for  tTie  greater  part  of  the  distance. 

Cost  of  labor,  dynamite,  fuse,  caps,  and  superintendence,  and  including 

cost  of  services  of  steamer  Jiuby $2,  KTi.  10 

Balance  unexpended 392.9i) 

Toti»l  allotment 2, 500. (X^ 

REPAIRS. 

Bed  Biver  Daw.— This  work  consisted  of  paving  the  bottom  of  a  deep  hole  and  the 
slope  of  the  bank  immediately  below  the  TumbuU  Island  shore  end  of  the  dam. 
While  these  repairs  were  not  extensive  they  were  rendered  necessary  by  the  scor- 
ing action  of  a  strong  current  which  pours  over  the  dam. 
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There  wfts  no  plant  arailable  for  sinking  a  mattress,  therefore  the  paving  con- 
sisted of  rock  alone,  the  area  to  be  paved  being  small.  A  portion  of  the  rock  left  on 
hand  when  the  building  of  the  dam  was  suspended  was  used  in  making  the  repairs. 

Cost  of  labor  and  superintendence,  $450.87. 

Sill  dams  in  Aichafalaya  J^irer.— Minor  repairs  of  the  same  nature  as  those  for  Red 
River  Dam  were  made  to  the  east  shore  end  of  the  upper  dam  at  Simmesport,  La. 
The  rock  used  for  making  theses  repairs  was  also  obtained  from  the  quantity  stored 
on  the  bank  at  Red  River  Dam. 

Cost  of  labor  and  superintendence,  $111.50. 

SwrveySf  mouth  of  Red  Biver  and  vicinity. — These  surveys  embraced  practically  the 
8ame  area  as  that  covered  by  surveys  of  upper  and  lower  Old  River  and  a  portion  of 
Red  River  made  in  1883  and  1884  and  of  the  Atchafalaya  in  the  vicinity  of  Simmes- 
port, La.,  made  in  1886  and  1887. 

These  surveys  are  to  show  the  present  conditions  of  upper  Old  River  from  the 
bead  to  the  foot  of  Tumbull  Island,  lower  Old  River  from  the  mouth  to  the  head 
of  the  Atchafalaya,  of  Red  River  from  the  head  of  Tumbull  Island  to  the  head  of 
the  Atchafalaya,  of  the  Atchafalaya  River  in  the  vicinity  of  sill  dams  at  Simmesport, 
La.,  of  Red  River  Dam  and  Atchafalaya  sill  dams. 

Field  work  was  begun  on  September  26,  1894,  and  completed  on  April  6,  1895. 
From  September  26  to  January  17  the  survey  party  consisted  of  myself,  one  transit 
man,  one  recorder,  one  rodman,  one  leadsman,  and  two  skifiinen. 

On  January  17  the  partv  was  increased  by  the  addition  of  one  leveler,  one  rodman, 
and  suitable  number  of  laborers,  this  increase  having  been  made  in  order  to  com- 

Elete  such  portions  of  the  work  as  should  be  carried  out  before  the  usual  annual 
igh  water. 

bi  upper  Old  River  the  9  old  sections  used  in  survev  of  1883  and  1884  were  dupli- 
cated and  77  new  sections  established;  levels  were  taken  from,  top  of  bank  to  top  of 
opposite  bank  on  each  section. 

in  lower  Old  River  the  17  old  sections  used  in  survey  of  1883  and  1884  were  dupli- 
cated, 127  new  sections  were  established,  and  levels  and  soundings  taken  on  each 
section.  In  Red  River  the  7  old  sections  used  in  survey  of  1883  and  1884  wore  dupli- 
cated, 24  new  sections  were  established,  and  levels  and  soundings  were  taken  on  each 
section.  In  the  Atchafalaya  River  the  old  sections  used  in  the  survey  of  1886  and 
1887  were  duplicated  and  levels  and  soundings  taken  on  each. 

Eight  sections  above  and  eight  sections  below  the  limits  of  the  survey  of  1886  and 
1887  were  established  and  sounded  to  determine  the  condition  of  the  Atchafalaya  at 
points  more  remote  from  the  dams. 

From  M.  R.  C.B.  M. -^t^at  Terras  Landing  a  true  azimuth  traverse  line  was  run 
along  the  banks  of  lower  Old  River  to  Barbres  and  thence  to  a  point  one-half  mile 
down  the  Atchafalaya  River.  This  traverse  line  was  marked  by  27  iron  pipes,  the 
elevation  of  each  being  determined  by  Cairo  datum,  and  all  sections  located  by  azi- 
mnth  from  these  pipes  so  that  they  may  be  readily  duplicated  at  any  future  date. 

Maps  of  these  surveys  .have  not  yet  been  completea  and  a  full  report  can  not  be 
made  until  this  has  been  done. 

Briefly,  the  conditions  existing  in  this  vicinity  at  the  date  upon  which  these 
surveys  were  completed  were  as  Allows : 

Upper  Old  River:  The  channel  throughout  its  entire  length  averaged  about  10  feet 
above  zero  of  Barbres  gauge. 

Lower  Old  River  ftom  the  mouth  to  foot  of  Tumbull  Island :  A  channel  depth  of 
5  or  more  below  zero  of  Barbres  gauge,  with  one  exception  of  200  feet  near  the  mouth, 
through  which  there  was  4.7  feet  below  zero  of  Barbres  gauge. 

From  foot  of  Tumbull  Island  to  Dead  Tree :  A  channel  depth  of  7  feet  or  more 
below  the  zero  of  Barbres  gauge. 

Dead  Tree  to  Ash  Cabin :  A  channel  depth  of  6  feet  or  more  below  the  zero  of 
Barbres  gauge. 

Ash  Cabin  to  Barbres :  A  channel  depth  of  10  feet  or  more  below  zero  of  Barbres 
gauge,  with  the  exception  of  a  short  distance  in  the  vicinity  of  Chandler's  Ware- 
nouse,  where  there  was  not  a  greater  depth  than  8.2  feet  below  zero  of  Barbres 
gauge. 

Red  River  Dam  and  Atchafalaya  sill  dams :  In  good  condition  after  minor  repairH 
above  mentioned  were  made. 

Very  respectfully,  your  obedient  servant, 

A.  F.  WOOLLKY,  Jr., 

AsBislant  Engineer, 

Capt.  Geo.  McC.  Derby, 

Corps  of  Engineers,  U,  S.  A. 
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Appendix  7  C. 

REPORT  OF  MR.  A.   F.   WOOLLKY,  JR.,   ASSISTANT   EN6IKEKR,  ON   SURVEYS,  OACGK?, 

AND   OB8KRVATION8. 

New  Orleans,  La.,  Ifoy  i,  18$5. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  work  done  by  ine  nnder 
the  allotment  for  surveys,  gauges,  and  observations  for  the  period  from  May  1, 1894. 
to  May  1,1895: 

Restricting  flood  heights, — Examination,  surveys,  and  estimates  were  made  to  deter- 
mine the  practicability  and  approximate  cost  of  restricting  the  flood  heights  of  the 
Lower  Mississippi. 

The  result  of  these  investigations  pointed  to  ''relief  openings'*  as  the  most  prac- 
ticable, least  expensive,  and  with  a  greater  certainty  of  beneficial  results  in  propor- 
tion to  the  expenditure  to  be  involved. 

These  openings  were  to  be  nnder  control,  were  to  be  opened  when  the  MissiflBippi 
reached  a  safe  resisting  limit  of  the  levees,  the  length  of  opening  to  be  fixed,  to  be 
closed  by  an  ordinary  levee  of  inferior  section  to  the  general  levee  system,  to  have 
diverging  wing  or  protection  levees  leading  from  either  end  back  to  the  overflow 
basin. 

Two  locations  for  such  openings  have  been  considered,  Kenner,  La.,  9.2  milea  aboTe, 
and  Lake  Borgne  Canal,  7  miles  below  New  Orleans,  the  former  being  the  most 
favorably  situated. 

All  of  the  features  developed  by  these  surveys  and  examinations,  together  with 
estimates  and  drawings  showing  proposed  locations,  were  made  the  subject  of  special 
report  to  the  president  of  the  Commission  by  Capt.  John  Millis  nnder  date  of  Jmc 
23,  1894. 

Very  respectfully  submitted. 

A.  F.   WOOLLEY,  Jr., 

Assist^tnt  Engineer. 

Capt.  Geo.  McC.  Derby, 

Corps  of  Engineer,  V.  S.  A. 
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REPORT  of  MR.  WILUAM  GARVIN,  ASSISTANT  ENGINEER  IN  LOCAL  CHARGE  OF  DIPBOT- 
ING  HARBOR  AT  NEW  ORLEANS,  LA. 

New  Orleans,  La.,  May  5,  tS^. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  work  of  which  I  have 
been  in  local  charge  from  May  1,  1894,  to  May  1, 1895.  From  May  to  October.  18b4, 
the  work  was  chiefly  care  and  repair  to  plant  at  Qovemment  depot.  During  the 
latter  part  of  October  a  willow-cutting  force  was  put  in  operation  at  Point  Breeze, 
La.,  and  mattress  construction  was  commenced  in  the  third  district,  New  Orietna 
La.,  on  November  5. 

The  operations  of  the  past  season  in  the  third  district  bend,  New  Orleans  Harbor, 
consisted  in  laying  continuous  mattrese  revetment  from  the  lower  odge  of  Dike  No.  1 
to  upper  edge  of  Dike  No.  2,  a  distance  of  1,020  feet.  The  foundation  mattress,  400 
by  120  by  2.5  feet,  has  been  laid  for  Spurs  Nos.  2i.  3^,  4,  and  4^.  A  mattress  200  by  120 
by  2.5  feet  has  been  placed  below  Spur  No.  2  and  a  mattress  200  by  150  by  2.5  feet 
has  been  placed  below  Spurs  Nos.  3,  3^,  4,  and  4^,  adjoining  the  foundation  mattre» 
at  its  shore  end. 

The  continuous  revetment  consisted  of  seven  sections  or  mattresses,  six  of  400  by 
150  by  2.5  feet  and  one  of  400  by  120  by  2.5  feet. 

Two  set  of  shore  mattress  ways  were  built  on  the  bank  opposite  the  UrsalinM 
Convent  and  the  usual  method  of  mattress  building  was  followed,  each  section  when 
launched  being  100  feet  in  length  by  the  required  width.  The  required  number  of 
sections  of  the  above  dimensions  are  placed  in  position  between  rock  barges  and  the 
frames  connected  with  splices  of  timber  reenforced  by  wire.fastenings. 

Construction  was  commenced  November  5, 1894,  and  oompleted  March  6, 1895.  Tbe 
first  mat  was  simk  December  19, 1894,  and  the  last  March  9, 1895.  The  work  finished, 
when  suspended,  consisted  of  building  and  sinking  of  mattresses  as  follows: 

Square  f**- 

Wx  mattresses,  400  by  150  by  2.5  feet,  containing .' 360.000 

Five  mattresses,  400  by  120  by  2.5  feet,  containing 240,000 

Four  mattresses,  200  by  150  by  2.5  feet,  containing 120,000 

One  mattress,  200  by  120  by  2.5  feet,  containing 34,000 

Total  number  of  square  feet 744,000 
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The  quantity  and  value  of  material  ased  in  construction  was  as  follows : 

Rock: 

4,770.49  tons,  at  $2.09  per  ton $9,970.32 

2,258.24  tons,  at  $1  per  ton 2,258.24 

Lumber: 

3by6inoh,  61,161  feet,  B.M.,  at  $8.70  per  M 532.10 

3  by  6 inch,  57,041  feet,  B.M..  at$8.90perM 507.66 

2by4inch,  140,327  feet,  B.M.,  at  $8.70  per  M 1,220.84 

2  by  4  inch,  65,117  feet,  B.M., at  $8. 90  per  M 579.54 

2by4inch,  59,339  feet,  B.M.,  at  $8.50  per  M 504.38 

Wire  No.  10,  black: 

4,592  pounds,  at  $1.87i  per  lOp  pounds ' 80.36 

3^500  pounds,  at  $1.70  per  100  pounds 59.50 

2,971  pounds,  at  $2  per  100  pounds 59.50 

Nails: 

3^- inch, 500 pounds,  at  $2.05  per  100  pounds 10.25 

4i-inch  1,595  pounds,  at  $1.53  per  100  pounds 24.40 

6-inch,  1,620  pounds,  at  $1.60  per  100  pounds 25.92 

6-inch,  2,800  pounds,  at  $1.28  per  100  pounds 35.,84 

94nch,  780  pounds,  at  $2.40  per  100  pounds 18.72 

9-inch,  4,000  pounds,  at  $1.78  per  100  pounds 71.20 

Willow  brush : 

6,419  cords,  at  $1.37044  per  cord 8,796.85 

2,686.28  cords,  at  $1.83  per  cord 3,572.75 

Willow  poles : 

389  cords,  at  $1.37044  per  cord 533.10 

42. 75  cords,  at  $2  per  cord 85.50 

Superintendence,  crew  of  tugs,  and  labor 22,810.36 

Provisions  and  ice 5, 496. 46 

Coal  for  tugs  and  ranges 2,030.20 

Misoellaneous,  oils,  tools,  kitchen  utensils,  etc 1, 248. 10 

Total 60,532.09 

Cubic  feet  of  mattress  work 1,860,000 

Square  feet  of  mattress  work 744,000 

Ponndsof  rock  per  square  foot  to  sink 18,894 

Cost  per  square  foot  in  place $0.08136 

In  the  past  few  years  numerous  bulkheads,  brace  piling,  revetments,  and  one  wharf 
have  caved  into  the  river  along  this  front,  and  it  was  found  necessary  to  remove  these 
obstructions  before  sinking  the  mattresses,  and  more  or  less  blasting  and  pulling  was 
done  over  the  entire  space  where  mattresses  were  sunk.  In  doing  this  work  a  der- 
rick barge  and  the  tug  Tilda  were  used  for  removing  wreckage  above  the  surface,  and 
a  diver  with  necessary  outfit  was  employed  for  removing  submerged  obstructions. 
The  cost  of  this  work  was : 

Tug  JUdOj  derrick  barge,  and  labor $408. 02 

Diver  with  outfit,  191  days,  at$15per  day 292.50 

Explosives , 596.65 

Coal  and  miscellaneous  articles 116.36 

Total 1,413.53 

The  removal  of  obstructions  makes  a  total  of  $61,945.62  for  field  work  in  the  third 
district  bend,  and  would  increase  the  cost  of  mattress  work  to  $0.08326  per  square 
foot. 

The  actual  cost  of  mattress  work  when  sunk  in  position  was  $0.007829  less  than  for 
work  done  in  the  Southport  bend  in  the  working  season  of  1892-93. 

Survey  was  made  in  the  third  district  bend  extending  from  Dikes  No8. 1  to  5,  all 
buildings  and  improvements  near  the  levee  were  located,  and  the  soundings  extended 
well  into  channel  of  river.    The  entire  cost  of  survey  was  $359.50. 

All  work  previously  completed  in  this  bend  remains  in  place  and  in  good  condition. 
Survey  was  made  in  the  Southport  bend,  the  survey  extending  from  Dikes  Nos.  1  to  5. 
The  entire  cost  of  the  survey  was  $247.34. 

All  dikes  and  mattress  work  in  this  bend  remain  in  place  and  in  good  condition. 

The  quantity  and  value  of  material  on  hand  on  completion  of  work  in  third 
district  was  as  follows : 

Rock: 

1,172.27  tons,  at  $2.09  per  ton $2,450.04 

390.73  tons,  at  $l.i)er  ton 390.72 
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Nails: 

ii-inch,  625  pounds,  at  $1.53  per  100 pounds $9.56 

6-mch,  14,500ponnds,  at  $1.28  per  100  pounds 185.60 

9-inch,  1,500  ponnds/at  $1  78  per  100  pounds 26.70 

Lumber: 

3by4inch,  87,891  feet,  B.M.,  at $8.90 per  M 837.22 

2  by  4  inch,  11,661  feet,  B.M.,  at  $8. 90  per  M 108.78 

Total  value S.  503. 62 

The  lumber  and  rock  have  been  unloaded  on  the  bank  and  the  nails  in  warehouse 
at  Government  depot. 

The  value  of  tools  and  lines  purchased  was $1,018.28 

The  value  of  tools  lost  was 15.00 

In  the  tools  purchased  all  manila  :iud  wire  lines,  shackles,  and  all  nonexpendable 
property  has  been  included,  and  the  value  of  this  property  has  been  included  in  the 
cost  of  mattress  work. 

Of  the  rock  used  during  the  past  season  4,770.49  tons  was  purchased  from  J.  W. 
Worthington  &  Co.,  of  Birmingham,  Ala.,  the  contract  price  being  $2.09  per  ton 
loaded  on  United  States  barges;  2,258.24  tons  was  purchased  from  vessels  in  the 
harbor,  and  the  price  paid  was  $1  per  ton  loaded  on  United  States  barges;  6,419 
cords  of  willow  brush  and  389  cords  of  poles  were  cut  by  Government  employees  at 
Lums  Bar,  La.,  and  2,686.28  oords  of  brush  and  42.75  cords  of  poles  were  cut  by 
contractor  on  the  river  bank  below  New  Orleans. 

The  cost  of  repairs  to  different  parts  of  the  plant  at  Gk^vemment  depot  firom  May 
1,  1894,  to  May  1, 1895,  were  as  follows: 

Steamer  General  Newton: 

New  flues  in  boilers • $660.00 

Paints,  lumber,  canvass,  etc 163.46 

Carpenters  and  labor 805.93 

Total 1,629.39 

Tug  General  Comstoch—'RepsAn  to  machinery  and  hull: 

Repairs  to  machinery 129.50 

Lumber  and  paints 25.70 

Labor,  carpenters,  and  oalkers 229.47 

Total 384.67 

Tug  TiZcia— Repairs  to  machinery  and  hull : 

Repairs  to  machinery 4.18 

Oakum,  paint,  lumber,  etc i 60.31 

Labor,  carpenters,  and  calkers 609. 11 

Total ; 67S.60 

Launch  Euhjf — Repairs  to  machinery  and  hull : 

Repairs  to  machinery 29.00 

Lumber,  iron,  tiles,  etc 65.21 

Labor,  carpenters,  and  calkei*9 ^.79 

Total 438.00 

Quarter  boat  Alpha— 'RepsATB  to  hull : 

Oakum 3.75 

Labor  and  calkers 24.00 

Total 27.75 

Quarter  boat  Be<<»— Repairs  to  tanks: 

Labor 13.00 

Quarter  boat  Gamma — Repairs  to  hull  and  painting : 

Lnmber,  paints,  oakum,  roofing,  etc ^"^vS? 

Building  end  dock  (one-half  cost) 86. 75 

Labor,  carpenters,  calkers,  and  painters 437. 25 

Repair  to  ranges 22.75 

Total i,oaa55 
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Quarter  boat  DeZto— Repairs  to  hull  and  painting: 

Lumber,  paints,  oakum,  roofing,  etc $274. 60 

Building  end  dock  (one-half  cost) 86. 75 

Labor,  carpenters,  and  calkers 413. 94 

Labor  repairing  cooking  ranges 45.50 

Total 820.69 

Quarter  boat  New  OT*I«an«— Baildins  double  deck  house : 

Lumber, paints, sash, doors, hardware, etc 2,281.19 

Labor,  carpenters,  and  painters 2,834.71 

Repairs  to  hall,  labor,  carpenters,  and  calkers 129. 75 

Total 5,245.66 

Barge  No.  1— Rebuilding  sides,  rakes,  and  deck : 

Lumber,  oakum,  paint,  oil,  etc 866.81 

Labor,  carpentera,  and  calkers 1, 546. 17 

Total 2,412.98 

Barge  No.  2 — Repairs : 

Oakum  and  paint 12.80 

Labor,  calkers,  and  carpenterB 273. 33 

Total : 286.13 

Barge  No.  3— Rebuilding  sides,  rakes^  and  decks: 

Lumber,  oakum,  cotton,  paint,  oil,  etc 875. 79 

Labor,  carpenters,  and  calkers 2, 110. 97 

Total 2,986.76 

Barge  No.  4 — Repairs : 

Oakum,  paints,  oils,  etc 11. 41 

Labor,  carpenters,  and  calkers 154.87 

Total 166.28 

Barge  No.  5 — ^Repairs : 

Oakum,  paints,  and  oil 11. 41 

Labor,  carpenters,  and  calkers 116. 38 

Total 127.79 

Barge  No.  6— Repairs : 

Oakum,  paints,  and  oil 11. 41 

Labor 13.75 

Total 25.16 

Barge  No.  8— Repairs : 

Oakum  and  paints 11. 41 

Labor  and  calkers 5. 25 

Total 16.66 

Barge  No.  9— Repairs : 

Oakum  and  paint 11.41 

Labor  and  calkers 50. 00 


Total 61.41 

)  No.  10— Repairs : 

tumber,  oakum,  and  paint 34.87 

abor,  carpenters,  and  calkers 161. 82 

Total 196.69 
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Barge  No.  11— RepaiiB: 

Oakum  and  paint $11.41 

Labor  aiDd  calkers 84.50 

Total 95.91 

Barge  No.  12— RejMin: 

Oakum  and  paint 11.41 

Labor,  carpenters,  and  calken 102.63 

Total 114.04 

Barge  No.  1^— Repairs : 

Lomber,  oakum,  and  paint 34.88 

Labor,  carpenters,  and  calkers 325.85 

Total 3e0.73 

Barge  No.  14 — Repairs : 

Lumber,  oakum,  and  paint 34. 88 

Labor,  carpenters,  and  calkers 233. 87 

Total 268.75 

Barge  No.  15— Repairs : 

Oakum  and  paint 11. 41 

Labor  and  calkers 111.  75 

Total 123.16 

Barge  No.  16  —Repairs : 

Oakum  and  paints 11.41 

Labor  and  calkers 142.00 

Totol 153.41 

Barge  No.  17— Repairs : 

Oakum  and  paint: 11.4(> 

Labor  and  calkers 42.65 

Total 54.05 

Barge  No.  18— Repairs: 

Oakum  and  paint 11. 41 

Labor  and  calkers 57. 25 

Total 68.66 

Warehouse  No.  2 — Repairs: 

Oakum  and  paint 11.40 

Labor  and  calkers '. 106. 50 

Total 117.  SO 

Barge  B — Repairs : 

Oakum  and  paint 11.41 

Labor  and  calkers 96. 75 

Total 108.16 

Skiffs— Repairs  and  rebuilding : 
Lumber,  paint,  and  other  m 

Labor  and  carpenters 38, 13 

Total 43.93 


Lumber,  paint,  and  other  material 5.80 

nd  < 


Makinff  capstan  bars : 

Laoor  and  material 30.25 
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Repair  to  wheelbarrows: 

Nails  and  other  material $6. 95 

Labor  and  carpeDters 81.25 

Total 88.20 

General  minor  repair  to  plant  and  tools: 

Labor,  blacksmith,  and  carpenters 199. 37 

Building  platform  and  approaches  to  depot : 

Labor 31.25 

Building  boxes  for  United  States  Engineer  Office : 

Labor  and  carpenter 48.12 

Dredge  The  Bam: 

Labor  and  carpenters 91.61 

The  above  amonnt  is  for  labor  and  carpenters  furnished  from  the  depot.  The 
repairs  to  The  Ram  have  been  in  charge  of  the  master  with  monthly  employees. 

The  inside  of  hull  of  the  quarter  boat  iVeio  Orleans  has  been  cleaned  and  painted 
with  a  preparation  of  pine  tar,  lard  oil,  and  salt;  the  hull  of  Warehouse  No.  2 
cleaned  and  whitewashed;  eighteen  large  barges  and  three  small  barges  cleaned  and 
whitewashed.    The  total  cost  of  this  work  was : 

Labor ; $855.74 

Material 52.38 

Total 908.12 

All  steel  wire  lines  have  been  cleaned  and  oiled  with  linseed  oil  and  mineral  paint. 
The  cost  was  $53.59. 

At  date  of  this  report  the  entire  harbor  plant  has  been  laid  np  at  the  Government 
depot,  contract  has  been  made  for  calking  the  decks  of  barges,  and  the  work  is  in 
progress.  Bargee  Nos.  9, 10, 11, 12, 13,  and  14  require  extensive  repairs  to  be  made 
serviceable  for  future  work. 

Very  respectfully,  your  obedient  servant, 

William  Gar-vtn,  Assistant  Engineer, 
Capt.  Gbo.  McC.  Derby, 

Corps  of  Engineers,  U,  S.  A. 


Appendix  7  E. 

REFORT   OF   BfS.  H.   R.  DOUGLAS,  ASSISTANT  JSNOIMEBR,   IN   LOCAL   CHARGE   OF  THE 
LOWER  TENSAS  LBVKR  DISTRICT. 

Natchez,  Miss.,  May  1, 1895. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  construction  and 
repair  of  levees  Lower  Tensas  levee  district  for  the  period  from  May  1, 1894,  to  May 
1,1896: 

On  May  1|  1894,  all  levee  work  under  contract  had  been  completed  except  Forest 
Home  (723  R).  Tliis  levee  was  completed  May  9,  1894.  The  total  length  of  con- 
tinuous effective  levee  line  was  129  miles,  of  which  26.6  miles  were  below  the  then 
established  erade,  which  was  2\  feet  above  the  high  water  of  1892.  A  great  many 
of  the  United  States  levees  were  badly  rain  and  wave  washed,  while  others  were  so 
thickly  grown  up  with  young  trees,  vines,  weeds,  and  briars  as  to  be  impassable. 

construction. 

With  the  allotment  for  the  year  1894-95  the  following  work  was  undertaken : 


Name  of  levee. 


Bank.' 


Hard  Times- Wilson .. 

Hard  Times 

KeiDpe,  upper  seetioQ 
Kempe,  lower  section 

Deer  Park 

Forest  Home 

Fisb  Pond  Gap 

Ahaley 


Remarks. 


Enlargement  of  base. 
Raising  and  enlargement. 

Do.' 

Do. 
New  levee. 

Do. 
New  and  enlargement. 
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At  Hard  Times- Wilson  the  base  was  widened  and  the  levee  reenforced  rb  deseribed 
in  last  report,  with  the  object  of  preventing  leakage  through  the  permeable  sand 
strata  underlying  the  levee.  Forest  Home  was  a  continnation  of  the  levee  of  same 
name  built  last  year,  on  which  work  had  been  stopped  from  lack  of  funds.  Hie  Fish 
Pond  Gap  was  a  small  a£fair  to  close  an  opening  that  had  been  left  in  the  levee  for 
drainage.  At  Ashley  a  short  piece  of  new  levee  was  necessary  on  account  of  caving 
bank.  The  balance  of  the  work  was  routine,  raising  and  enlargement  of  levees  low 
in  grade  and  weak  in  section. 

The  past  season  has  been  the  most  generally  favorable  for  levee  work  that  I  have 
ever  known.  The  river  has  not  been  out  or  the  natural  banks  during  the  period 
covered  by  this  report,  and  there  has  not  been  enongh  rain  to  flood  even  the  low 
swamps.  Under  such  circumstances  work  on  the  various  levees  was  commenced, 
prosecuted,  and  completed  without  features  or  incidents  calling  for  special  znentioD. 

The  work  done  during  the  season  may  be  summarized  as  follows: 

Length  of  new  levees  built feet . .       8, 201. 00 

Length  of  old  levees  enlarged do. . .     38, 3W.00 

Total  length  of  levees  worked  over do . . .     47. 505. 00 

Cubic  yards  placed  in  new  levees 103, 785. 11 

Cubic  yards  placed  in  enlargement  of  old  levees 211, 239. 84 

Total  cubic  yards  placed 315,  Q24.S5 

LOSS  OF   LEVERS  BY  CAVING   OR   ABANDONMENT. 

During  the  year  15,400  running  feet  of  levee,  containing  116,000  cubic  yards  of 
earth,  have  been  lost  by  caving  banks.  The  fact  that  Fish  Pond  levee  of  1893  and 
the  Forest  Home  levees  of  18d4-95  form  a  continuous  piece  of  new  levee  to  repbtoe 
a  long  stretch  of  old  work  lost  by  caving  banks  will  serve  to  explain  any  apparent 
discrepancy  between  the  amount  of  new  levee  built  this  year  and  the  amount  lost 
The  present  length  of  effective  levee  in  the  Lower  Tensas  district  is  now  130  miles, 
and  on  this  basis  the  loss  from  caving  during  the  past  season  has  been  a  little  over 
2  per  cent. 

REPAIRS. 

Instead  of  doing  repair  work  on  levees  with  a  hired-labor  force  from  a  Government 
qnarter  boat,  a  different  plan  was  adopted  during  the  nast  season.  The  district  was 
divided  into  three  subdistricts  and  an  experienced  and  trustworthy  inspector  placed 
in  immediate  charge  of  each.  Funds  were  provided  and  local  labor  furnishing  their 
own  tools  were  employed.  Generally  the  work  was  done  by  what  is  known  as  station 
work ;  an  agreement  being  made  with  the  laborer  or  laborers  to  clean  or  repair  the 
levee  at  a  stated  price  per  station .  A  station  is  100  linear  feet  of  levee.  Occasion^ly 
a  lump  sum  was  agreed  npon  for  an  entire  levee.  The  results  of  this  plan  were  very 
satisfffctory,  and  a  very  much  larger  amount  of  work  was  done  for  the  expenditure 
than  could  possibly  have  been  done  with  a  hired -labor  force  on  a  quarter  boat. 

A  few  of  tne  levees  were  so  grown  up  as  to  be  impassable  either  on  foot  or  on  ikorae- 
back,  and  in  consequence  it  had  been  impossible  tomake  acareftil  inspection  of  them 
for  some  time.     Over  43  miles  of  levee  was  worked  over  and  placed  in  good  condition. 

Locality  and  character  of  repairs  are  given  in  the  following  table: 


Xame  of  levee. 


Lake  Concordia 

Arnaaldia 

MorviUe 

Moiville  to  Greens. 

Deer  Park 

Forest  Home 

Fish  Pond 

GlasBcocks 


Below 
Cairo. 


Milet. 

Bedford 806 

Hard  Times- Wilson  ...         631 


Hard  Times... 

Evergreen 

HardscfHblile.. 

Bondnraut 

Cottage  Home . 

Kempe 

Rifle  Point, 


639 
642 
649 
658 
690 

695 
702 
710 
715 
721 
722 
723 
726 


Bank. 

Length 
repaired. 

Feet. 

R. 

3,030 

R. 

45,950 

R. 

1,050 

R 

5,600 

K. 

23,700 

K. 

5,850 

it 

2,461 

R. 

28,575 

R. 

16,900 

R. 

24.423 

R. 

578 

R 

6,200 

R. 

28,510 

R. 

4,200 

R. 

7,500 

R. 

6.350 

R. 

23,731 

Character  of  repairs. 


hriars* 


Clearing  off,  scattering  weeds  and  briars. 
Heavy  clearing  and  grabbing  of  treea. 

Tines,  and  weeds. 
Light  work,  clearing  off  briars  and  weeds. 
Heavy  clearing  of  briars,  vines,  and  weeds. 
Heavy  clearing  of  weeds  and  vines. 
Light  clearing  of  weeds  and  vines. 
Light  clearing  of  weeds,  filling  np  rain  ^ 
Light  clearing  of  small  trees,  weeds,  stod  briars 
Some  heavy  clearing;   balance  light  weeds   ami 

vines. 
Clearing  off  weeds;  filling  in  rain  waabeo. 
Light  work  of  clearing  off  weeds. 
Light  work,  clearing  off  weeds. 
Very  heavy  clearing  of  weeds,  briars,  and  rincA. 
Light  work,  clearing  off  weeds. 
Do. 
Do. 
Very  heavy  clearing  of  trees,  briars,  vine^  and 

weeds. 
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SUBVBTfl. 

A  preliminary  survey  of  Ashwood  Levee  (623  R)  was  made,  and  Hard  Times- Wil- 
son (630  R),  Hard  Times  (632  R),  Kem^e  (668  R),  and  Deer  Park  (721  R)  levees  were 
traversed  and  cross-sectioned  for  raising  and  enlargement.  Forest  Home  (722  R) 
and  Ashley  (723  R)  were  restaked,  and  a  portion  of  trie  latter  line  of  levee  changed 
on  acconnt  of  caving  bank.  Maps,  profiles,  and  estimates  of  the  various  levees  were 
prepared  by  the  party  in  the  field.    The  work  may  be  summarized  as  follows: 

Miles. 

New  levees  located  and  surveyed 4.2 

Old  levee  cross-sectioned  for  enlargement 20. 6 

Bank  line  traversed 14.1 

Lines  of  check  levels,  etc 15.6 

Total 54.5 

There  has  been  no  change  of  importance  in  the  methods  of  supervision  or  of 
enoiployees  engaged  on  this  duty. 

The  length  of  effective  levee  has  been  slightly  increased  by  the  loop  line  at  Forest 
Home  (722  R),  and  from  the  head  of  the  district  opposite  Warrenton,  Miss.,  to  the 
Excelsior  plantation  (732  R)  there  is  now  130  miles  of  public  levee  in  ^e  Lower 
Tensas  levee  district. 

The  length  of  levee  built  entirely  or  extefisivelv  enlarged  by  the  United  States 
has  remained  practically  at  66.8  miles,  the  same  as  last  report. 

During  the  year  the  minimum  crade  of  new  levee  work  has  been  raised  from  2^ 
feet  above  higii  water  of  1892  to  3  feet  above  highest  known  water  at  the  several 
localities.  The  highest  known  water  has  been  taken  to  be  that  of  1890,  because 
while  there  were  floods  of  greater  hei^t  in  the  past,  that  of  1890  is  the  only  one  for 
which  we  have  reliable  locS  marks.  The  new  grade  is  generally  about  1  foot  above 
the  old  one.  Last  leport  stated  that  there  were  26.6  miles  of  levee  below  the  then 
established  grade.  Tne  work  accomplished  during  the  year  has  resulted  in  reducing 
this  length  to  10. 1  miles.  From  this  it  will  be  seen  that  the  levees  are  now  in  a 
better  condition  than  they  ever  have  been  since  the  General  Grovemment  undertook 
leTee  construction. 

Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas,  Aeaistant  Engineer, 

Capt.  Geo.  McC.  Dkrby, 

Corps  of  Engineers. 
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REPORT   OF    MR.    H.    8.    DOUGLAS,   ASSISTANT    ENGINBKR,    ON    THE    SURVEY    OF    THE 
HOBCOCHITTO  LEVEE  DISTRICT. 

Natchez,  Miss.,  May  1, 1895, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  progpress  of  work  in 
the  Homochitto  levee  district  for  the  period  ftom  May  1, 1894,  to  May  1, 1895 : 

This  district  was  created  by  resolution  of  the  Mississippi  River  Commission  of 
November  19, 1894,  approved  by  the  Secretary  of  War  December  1, 1894,  transferring 
2  per  cent  of  the  alJotments  for  each  of  the  other  levee  districts  for  the  fiscal  year 
ending  June  30, 1896,  to  the  new  levee  district  designated  as  Homochitto. 

The  Homochitto  levee  district  is  on  the  left  bank  of  the  river  and  extends  from 
Yicksburg  to  Baton  Rouge,  a  distance  of  234  miles  by  river.  It  consists  of  several 
small  basins  or  areas  of  land  subject  to  overflow  and  lying  between  the  river  and 
line  of  bluffs  which  the  river  follows  ^enerall^r  between  the  points  stated.  From 
Vicksburg  to  the  State  line  between  Mississippi  and  Louisiana  the  district  is  cov- 
ered by  a  local  levee  board  created  by  the  State  of  Mississippi  and  known  as  the 
*  *  Board  of  Commissioners  for  the  Vicksburg  levee  district."  From  Tunica  to  Bayou 
Sara  in  Louisiana  there  is  a  local  organization  known  as  the  '^  Board  of  Commis- 
sioners for  the  Cat  Island  levee  district,"  created  by  the  State  of  Louisiana. 

The  different  small  basins  or  subdivisions  have  been  described  as  follows: 


Name. 


^V^arrenton  to  Graad  GHilf. 
Bodney  to  Coles  Creek. . . . 

Katchoz  to  ElliB  Cliffs 

Kllis  Cliffs  to  Homochitto. 

HniDOcfaitto  to  Bai&ao 

Fort  Adams  to  Tnplca 

Cat  Island  levee  difltrict. . . 


Below 
Cairo. 


MiUt. 
600 
652 
703 
717 
746 
758 
774 


Bank. 


L. 
L. 
L. 
L. 
L. 
L. 
L. 


Bnds. 


Below 
Cairo. 


635 
663 
715 
745 
754 


Bank. 


L. 
L. 
L. 
L. 
L. 


Present 

lenffth  by 

river. 


Miles. 


770  I     L. 
7W  '     L. 


30 
13 
12 
31 
7 
12 
26 
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Eaeb  one  of  these  small  basins  has  the  same  general  features  as  the  Tensas  and 
Yazoo  baajna^  onlj  on  a  very  minute  scale.  As  in  the  larger  basins,  the  lower  end  of 
eai-h  must  ba  loft  unleveed  to  allow  drainage  during  low  water,  and  through  this 
Ofienmg  some  of  the  lands  will  be  subject  to  overflow  from  backwater  dunng  flood 
stages  of  the  river.  In  almost  all  of  these  small  basins  there  are  isolated  systems 
of  private  levees  that  have  been  more  or  less  efficient  in  preventing  overflow  of  the 
liiuds  wJiicli  thoj  were  designed  to  protect. 

At)  tii}  funds  were  available  for  construction,  the  work  done  during  the  past  season 
ba8  consisted  entirely  of  surveys  of  an  unusually  extensive  character.  Such  levee 
work  OS  It  ir  thought  the  allotment  for  the  forthcoming  season  will  construct  has 
been  located  and  surveyed  in  the  basin  from  Warrenton  tp  Grand  Gulf.  All  of  thv 
basiuH  or  siibtltvisions,  except  the  Cat  Island  levee  district,  have  been  carefally 
surveyed  to  detenuine  the  areas  that  would  be  entirely  overflowed  by  backwate^ 
and  tiiose  thai  would  not:  also  the  areas  that  would  be  protected  by  levees  not  only 
against  direct  overflow,  but  against  backwater  of  the  highest  floods.  Surveys  to 
determine  the  character,  location,  and  area  of  the  lands  of  certain  claimants  aoing 
tbe  Uuited  States  in  the  Court  of  Claims  have  been  made,  and  investigations,  maps, 
and  rtjporta  inaclo. 

The  small  <|iirirter  boat  Beta  has  been  used  for  the  acconunodatiou  of  the  survey 
party,  cousiatiug  of  a  surveyor,  rodman,  two  chain-men,  four  laborers,  cook,  and 
waiter.  Oousiilering  the  size  of  the  party  and  the  character  of  country  traversed,  a 
very  large  amount  of  work  has  been  done.  Tlie  survey  of  the  first  basin,  from  War- 
renton to  Grand  Gulf,  was  commenced  November  14, 1894,  and  field  work  on  the  last. 
the  one  from  t  ort  Adams  to  Tunica,  is  just  completed.  The  work  of  the  party  may 
be  auminarized  as  follows: 

(»Id  levee  croea-sbctioned  for  enlargement 5.4 

New  levee  line  lot  ated  and  surveyed •. 5.9 

Old  Jevee  traversed  and  examined 177.8 

Bank  lines  run i 26. 4 

Meander  lines  for  topography 06. 6 

Level  1  iuen  for  contours 110 

Total 42:^.1 

Over  *M)0  square  miles  of  country  have  been  8ur\'eyed.  The  topographical  maji 
i^hoHiEig  arens  exempt  and  subject  to  overflow  from  water  from  the  basin  from  War-  • 
reiiton  to  Gr^tud  Gulf  has  been  completed  by  the  party  in  the  field,  and  other  maps 
are  iiuder  way.  A  line  for  a  levee  has  been  located  and  surveyed  ready  for  constrnc- 
ticjii  u«4  mam  im  the  funds  are  available.  Ample  data  have  been  acquired  from  which 
to  deterTnine  the  practicability,  general  location,  dimensions,  approximate  cost,  and 
am  a  that  w^iuld  be  protected  by  levee  work  that  may  hereafter  be  undertaken  in 
thi«  tUstru't. 

Very  rewpectfully,  your  obedient  servant, 

H.  S.  Douglas,  AsHsiant  En^nm. 
Capt.  Geo.  McC.  Derby, 

Cm'ps  of  Engineer 8,  U.  S.  A. 
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REFOHT    tiP    MR,    W.    J.   HARDEE,    ASSISTANT    ENGINEER,    IN    LOCAL    CHARGE    OP  THE 
AlCHAKALAYA,  LAFOURCHE,  AND  PONTCHARTRAIN  LEVEE  DISTRICTS. 

Baton  Rouge,  La.,  May  1,  tS95. 
Stn:  I  have  the  honor  to  submit  the  following  repoi*t  for  works  under  my  local 
direction  tor  the  period  from  May  1,  1894,  to  May  1,  1895: 

GENERAL  METHODS. 

Surveif».—ThG  method  practiced  last  year  has  been  continued  and  surveys  were 
madtj  by  thret^  Amall  parties,  consisting  of  a  surv'eyor,  rodman,  and  skilled  laborer. 
assiated  by  ^m  h  local  labor  engaged  at  each  levee  as  was  necessary.  These  parties 
did  not  tij^e  bojits,  except  as  stated  below,  but  moved  by  public  carriers,  securing 
lOL-ai  ijuarters  and  board. 

During  the  nionths  of  December  and  i^annary  it  was  found  that  unapplied  balance 
of  allutmeuts  exinted  in  the  several  districts,  and  it  was  considered  advisable  to  apply 
same  to  le^  tse  construction  before  high  water. 

To  get  the  proposed  lines  surveyed  and  placed  under  contract  in  short  time,  aamalJ 
survey  party  was  quartered  on  the  U.  S.  S.  General  Netoton  and  surveyed  19  levees. 

Tb©  cBtablif^ied  grade  is  2i  feet  above  the  1893  high  water.  ITie  actual  grade 
varies  froui  2  to  S.7  feet  above  high-water  plane,  owing  to  lack  of  authentic  high- 
water  observations  at  all  points  throughout  the  districts. 
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Tile  <2raiiM^0.-»No  tile  drains  were  laid  during  the  past  year.  The  tiles  laid  two 
years  aco  have  never  had  safficient  water  against  the  embankment  under  or  behind 
which  tney  were  placed  to  fully  test  their  practical  value. 

At  the  present  writing  the  river  has  not  acquired  sufficient  height  to  put  the  water 
agunst  the  embankments.  There  has  consequently  been  no  further  test  of  the  drains 
than  was  stated  in  my  i^eport  for  last  year. 

Mw^  or  ha$e  tUiekea, — lliese  ditches  were  cut  under  levees  only  at  such  localities 
as  surrounding  conditions  suggested  the  existence  of  hidden  substances  likely  to 
impair  the  integrity  of  the  embankment. 

For  the  purpose  of  destroying  crayfish  and  muskrat  leaks,  as  well  as  exposing 
injurious  hidden  matter  for  removal,  large  base  ditches  were  dug  where  local  con- 
ditions required,  in  front  or  behind  some  of  the  embankments,  under  the  new  section, 
where  existing  levees  were  enlarged. 

I2epair9.— During  August,  September,  and  October  inspectors  were  sent  in  the  field 
and  engaged  local  labor,  with  which  all  levees  were  fully  repaired. 

There  having  been  no  hi^h  water  last  year,  the  repairs  at  no  levee  were  extensive 
nor  of  special  nature,  consisting  mainly  of  restoration  of  rain  or  wave  wash,  resod- 
ding  new  embankments,  cutting  and  removal  of  weeds  and  other  objectionable 
vegetation,  and  either  creating  or  restoring  impaired  drainage  of  borrow  pits. 

Suj^ervinan. — The  method  of  supervision  has  been  about  the  same  as  reported  for 
previous  years.  It  consisted  of  one  regular  surveyor,  at  $125  per  month,  wnose  prin- 
cipal duty  has  been  in  connection  with  construction  work,  although  he  has  been  used 
to  make  surveys  when  other  duties  admitted ;  one  surveyor,  at  $125  per  montii,  for  a 
portion  of  the  year,  who  was  at  first  employed  making  surveys  and.  afterwards  on 
constmetion  work  during  the  busy  season ;  one  surveyor,  at  $100  per  month,  and  one 
at  $90  per  month  for  a  part  of  the  year,  engaged  exclusively  on  survey  of  levees. 

Such  number  of  inspectors  as  were  required  were  employed  Arom  time  to  time  and 
paid  $90,  $75,  or  $60  per  month,  according  to  the  amount  and  responsibility  of  work 
mtrusted  to  them. 

The  duty  of  an  inspector  is  to  remain  at  all  times  on  his  work,  keep  a  daily  record 
of  oi>erations,  submitting  weekly  reports  of  same,  and  to  see  that  specificatious  of  a 
contract  are  falthfolly  executed. 

luBpeotion. — The  usual  method  of  inspection  is  by  rail,  boat,  or  buggy,  but  from 
time  to  time,  as  they  were  assigned  to  duty  under  me,  the  United  States  boats 
GtneruJ  IfewUm  and  Oeneral  Comeioek  were  used  for  purpose  of  inspection. 

ATCUAFALAYA  SECTION. 

An  allotment  of  $152,000  was  made  for  levee  work  in  this  district  for  the  fiscal  year 
ending  June  30, 1895.  An  unexpended  balance  of  $14,139.52  was  brought  forward 
from  1894  allotment,  aggregating  $166,139.52  for  expenditure  during  the  year. 

Construeti4m, — Contracts  were  made  during  the  fiscal  year  1894  for  construction  of 
new  levees  at  Lakeland  (799.5  R),  St.  Louis  (856  R),  and  Old  Hickory  (873  R),  to  be 
paid  for  from  the  1895  allotment. 

Lakeland  was  conmienoed  June  23, 1894,  and  completed  July  21, 1894.  Old  Hickory 
was  commenced  May  16, 1894,  and  completed  July  14, 1894.  St.  Louis  was  not  com- 
menced until  September  12, 1894. 

Commencing  with  September  1, 1894,  and  subsequently  from  time  to  time  until 
February  19, 1895,  oontraots  were  made  for  levee  work  at  the  following  places,  to  be 
paid  for  firom  1895  funds : 


Name. 


Cairo.    '  ^•°^- 


Name. 


B«low 
Cairo. 


Bank. 


^ithiSDd 

Nina 

Hermitage  Dike , 

Anchorage  No.  1  and  Anchor* 

age  No.  2 

Cisclaxe  Upper 

Cinelare  Lower 

Cohn 

Brualey  Upper 

Brnaley  Lower 

Uhry 

St.Delphine 

Eliaa... 

Bobertaoa 

Byenpreen ..«.. 

Ottvii. 

Arcadia 

Soloaqae 

LantHope 

Golden  Bidge 


Miles. 
787 
806 
808 


K. 
R. 

R. 


831  R. 

836  I     R. 

838  i      R. 

838  ,      R. 

839  .  R. 
839  R. 
841  I      R. 

841  R. 

842  R. 
853.5  B. 
860  I      R. 

858  !      R. 

859  R. 

860  I  R. 
86*  R. 

861  i      R. 


Point  Pleasant . 

St.  Raphael 

Beatty 

Palo^Ito 

Donb^me 


Kimer  Lower 

Rice 

Nodaway 

Cora 

Belle  Grove 

DorceTville 

Whitccastle 

Old  Hickory  No.  2. 

Claiborne 

Elise 

Modeste 

Babin 

Landry 

Smoke  Bend 


Miles. 
862 
862 
863 
864 
866 
866 
866 
866 
868 
870 
871 


873 
875 
877 
878 
879 
879 


R. 
R. 
R. 
K. 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 
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Lines  were  surveyed  and  proposals  invited  for  construction  of  new  levees  at  Pica- 
yuneville  (796  R),  Poplar  Grove  Upper  (831  R),  Poplar  Grove  Lower  (83L5  R),  St. 
Elizabeth  (866  R),  and  Tally  Ho  (867  R). 

At  PicayuneviUe  all  bids  were  rejected  owine  to  high  prices.  At  the  other  named 
places  bids  were  rejected  and  the  lines  not  built  as  a  result  of  objections  raised  and 
protests  made  by  property  holders. 

Extensions  of  date  for  completion  ranjrinff  from  four  to  forty-two  days  were 
tfranted  at  Nina,  Anchorage  No.  2,  Cohn,  Brusiey  Lower,  St.  Delphine,  Eliza.  Arca- 
dia, Golden  Ridge,  Nodaway,  Cora,  Claiborne,  Elise,  Babin,  and  Landry  levees. 

At  Hermitage  Dike  (808  R),  St.  Raphael  (862  R),  and  Whitecastle  (868  R)  levees, 
to  obviate  injury  to  the  embankment  and  levees,  a  road  crossing  was  bnilt  to  afford 
access  to  a  public  landing.    At  Nina  (806  R)  two  such  crossings  were  built. 

Muck  or  base  ditch. — At  Smithland  (787  R)  Levee  1,124  feet  of  ditch,  measuriog  4 
feet  at  top,  2  feet  at  bottom,  and  3  feet  deep,  was  dug. 

At  Cinclare  Lower  (866  R)  Levee  773  feet  of  ditch,  measuring  7  feet  at  top,  3  feet  at 
bottom,  and  5  feet  deep,  was  dug. 

At  Cora  (870  R)  Levee  3,680  feet  of  ditch,  measuring  8  feet  at  top,  3  feet  at  bottom, 
and  5  feet  deep,  was  dug. 

At  Claiborne  (875  R)  Levee  4,825  feet  of  ditch,  measuring  8  feet  at  top,  3  feet  at 
bottom,  and  5  feet  deep,  was  dug. 

The  ditch  at  Smithland  was  dug  through  timbered  ground,  and  its  miaaion  wss  to 
disconnect  all  roots,  etc. 

At  the  other  levees  the  ditch  was  dn^  just  at  the  base  of  the  existing  embankment 
which  was  being  enlarged.  The  mission  of  the  ditch  was  to  expose  for  removal  ail 
iigurious  foreign  substances,  as  well  as  to  close  up  leaks,  etc.,  on  the  inlet  side. 

At  the  182,072  feet  of  embankment  built  and  rectified  10,777  feet  of  baee  ditch  was 
cut,  being  about  8  per  cent  of  total  length. 

Surveys. — During  the  month  of  March  survey  was  made  and  line  staked  for  proposed 
new  levee  at  New  Hope  (841.5  R)  and  Medora  Upper  (851.5  R). 

At  the  close  of  this  report  these  works  have  not  been  put  under  contract. 

General  effectiveness.^haaed  on  the  alis  of  the  river  as  the  line  of  effeetive  meas- 
nrement,  the  132,072  feet  of  embankment  constructed  or  rectified  by  enlargeixiejit 
represents  134,445  feet  of  actual  protection. 

Eq^irs. — During  the  months  of  Au^^ist,  September,  and  October  all  United  States 
levees  in  this  district  were  fully  repaired  and  put  in  good  condition  by  hired  local 
labor  under  the  supervision  of  an  inspector.  The  repairs  embraced  the  removal  of 
worthless  wooden  revetment,  weeds,  and  objectionable  vegetation,  restoration  of  rain 
and  wave  wash,  and  creation  or  rectification  of  impaired  drainage  of  borrow  pit«. 

Superi^Uion, — ^The  total  cost  of  supervision  has  been  $10,354.87,  from  which  must  be 
deducted  the  amount  retained  on  extended  contracts,  $283.25,  making  net  expendi- 
ture of  $10,071.62,  which  is  about  6  per  cent  of  total  available  funds. 

Abandonment  and  condition, — During  the  year  parts  of  the  following  levees  weie 
abandoned,  either  by  reason  of  caving  banks  or  construction  of  extended  back  lines 
in  anticipation  of  caving: 


Xaiue. 


Hog  Point 

Fortville  Lower. 
Golden  Ridge  ... 
Dnnboyne 


Below 
Cairo. 


Milet. 
787 
855 
861.5 
865 


Bank.  | 


Name. 


R.  I  Belle  Grove.. 

R.  Celeste 

R.  I  Mount  Salem 

R.  :  Babin 


Below 
Cairo. 


MSUm. 
870 
871.5 
872 
879 


Bank. 


R. 
R. 
R. 


The  abandoned  length  aggegates  3,429  feet,  embracing,  approximately,  43,920  cubic 
yards. 

On  May  1, 1895,  there  are  295.674  feet  of  good  existing  levee  in  this  distriet,  built 
wholly  or  in  part  by  the  United  States. 

Proteeiion, — ^At  the  date  of  closing  this  report  the  river  is  far  below  high- water  ele- 
vation. It  has  been  remarkably  low  throughout  the  spring,  remaining  well  within 
its  banks,  and  no  protection  work  has  been  necessary. 

LAFOURCHE  SECTION. 


Allotment.^An  allotment  of  $90,000  was  made  for  levee  work  in  this  district  for 
fiscal  year  ending  June  30. 1895.  An  unexpended  balance  of  $10,719.83  was  brought 
forward  from  the  1894  allotment,  making  an  available  total  of  $100,719.83  for  expendi- 
ture luring  the  year. 
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ConatriicHon.'^At  the  close  of  my  last  aniiaal  report  no  contracts  were  in  force  to 
be  paid  for  from  the  1895  funds. 

Between  October  8,  1894,  and  December  14,  1894,  contracts  were  awarded  for  levee 
work  at  the  following  places,  to  be  paid  for  from  1895  funds : 


Name. 


Saulabarc..... 
Landerdiue... 

Ferthaud 

Pikes  Peak  ... 

Laara 

Willow  Grove 
Stevenson 

s<mgy 


Below 
Cairo. 


MiUt. 
8M 
805 
896 
905 
9U 
916 
918 
924 


Bank 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


Name. 


SteT 

Madere 

Alice  Upper 

Fortier 

Soniat 

Odier 

Willawood . 
BUrlight... 


Below 
Cairo. 


MiUs. 
982 
937 
945 
946 
947 
948 
951 
953 


Bank. 


R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


Bids  were  invited  at  same  time  for  construction  of  a  levee  at  Alice  Lower  (945  R). 
It  was  found  that  since  survey  had  been  n>ade  the  district  levee  board  had  executed 
the  work.     Bids  were  consequently  rejected. 

With  few  exceptions  all  contracts  were  promptly  executed  Extensions  of  date 
for  completion,  varying  from  four  to  fifty-seven  days,  were  made  at  Ferchaud,  Laura, 
Stevenson,  Madere,  Fortier,  Soniat,  Willswood,  and  Starlight. 

Muck  or  ha$e  dtfc/i.— At  Willswood  (951  R)  the  old  embankment,  which  was  raised 
and  enlarged,  was  faulty  and  insecure,  owing  to  many  leaks  through  or  under  it.  To 
destroy  same  a  ditch,  measuring  7  feet  at  top,  4  feet  at  bottom,  and  4  feet  deep,  was 
dug  just  at  the  toe  of  the  slope  of  the  old  embankment. 

At  the  42,l68i  feet  of  levee  built  and  rectified  in  this  district,  3,550  feet  of  base 
ditch  was  dug,  being  about  9  per  cent  of  the  total  length  of  embankment. 

Surveys, — During  tne  months  of  February  and  Marcn  survey  was  made  and  lines 
for  proposed  work  staked  at  Barton  (899  R),  Bonsecour  (903.5  R),  Poor  Devil  (915  R), 
Willow  Grove  (917  R),  Fashion  (937  R),  Nine  Mile  Point  (956  R),  and  Columbia 
Garden  (957  R). 

At  the  cloee  of  this  report  none  of  these  works  have  been  put  under  contract. 

General  effectiveness. — Based  on  the  axis  of  the  river  as  the  line  of  efiective  measure- 
ment, the  42,168i  f<^t  of  embankment  constructed  or  rectified  by  enlargement 
represents  41.250  feet  of  actual  protection. 

Repairs, — During  the  months  of  Aagust  and  September  all  United  States  levees  in 
this  district  were  put  in  eood  condition  by  hired  labor  under  the  direction  of  an 
inspector.    Repairs  were  of  same  character  as  described  for  Atchafalaya  district. 

Supervision.^TYie  total  expenditure  for  supervision  has  been  $6,178.06;  amount 
retamed  on  extended  contracts,  $235,  leaving  net  expenditure  of  $5,943.06,  which 
is  about  6  per  cent  of  total  available  funds. 

Abandonment  and  oondiiion, — By  reason  of  construction  of  new  lines,  portions  of 
Melancon-Lemanville  (893  R)  and  Fla^own  (936  R)  levees  were  abandoned,  aggre- 
gating 350  feet  and  embracing,  approximately,  3,160  cubic  yards. 

At  the  close  of  the  period  for  which  this  re])ort  is  submitted  there  are  100,582^ 
feet  of  good  existing  levee  in  this  district,  built  wholly  or  in  part  by  the  United 
States. 

Froiection, — Up  to  May  1,  1895,  the  river  has  remained  well  within  its  banks.  No 
protection  work  has  therefore  been  necessary. 

PONTCHARTRAIN   SECTION. 

Allotment, — ^An  allotment  of  $150,000  was  made  for  levee  work  in  this  district  for 
fiscal  year  ending  June  30, 1895,  which,  with  an  unexpended  balance  of  $1,716.30 
brought  forward  from  the  1894  allotment,  made  a  total  of  $151,716.30.  Later  on, 
$4,633.04,  which  had  been  set  aside  out  of  the  1893  allotment  for  the  Atchafalaya 
levee  district  for  construction  of  a  levee  machine,  was  transferred  to  this  district, 
making  a  total  of  $156,394.34  for  expenditure  during  the  year. 
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ConsirucUon.—DvLTing  the  iiscal  year  1994  contracts  were  made  for  cosBtroction  of 
new  levees  at  the  following  places,  to  be  paid  ftom  the  1895  allotment: 


Name. 


Laurel  Lower 

Ben  Hnr  Lower . . . 
Towles  to  Billings. 

Dennis 

Grenada 

Sunshine 

Virrinia 

Lono 

Point  Clear 

Point  Clear  Lower 

Arizona 

BeTMiue 

Linwood 


Below 
Cairo. 


Bank. 


Name. 


MiUs. 

839  I 
846  ' 
851.5  . 
854.5  I 
858.5  : 
860 

865      I 
867      ; 
867.5 
869 
873 
874 
878 


L.  Colomb  Park 

L.  Uncle  Sam... 

L.      ,  Convent 

L.     ,:  Venns 

L.  1 1  LongoeVne.. 

L.      ,  Sport 

L.  1 1  Hope  Lower. 

L.  I  Belle  Point... 

L.  i  Good  Hope... 

L.      I  Boat 

L.     !   Modoc 

L.     I  Frellaen 

L. 


Beiow 

TtamV 

Cairo. 

JfUei. 

880 

L. 

901 

L, 

9C9 

L 

900 

L. 

910.5 

L. 

91S 

I. 

917 

L. 

m 

L. 

934.5 

L 

m 

L 

940.5 

L 

945 

L. 

All  of  these  except  Revenue,  Convent,  Venus,  Sportj^ope  Iiower,  Belle  PoiAt,  BoAt 
ModoCj  and  Frellsen  were  completed  before  June  dO,  1894,  and  were  reported  in 
detail  m  my  last  annual  report. 

At  Revenue,  Convent,  and  Belle  Point  work  was  well  advanced,  but  operfttious 
were  suspended  from  March  26  to  May  21,  on  account  of  the  river  leaving  its  banks 
and  covering  the  batture  from  which  buildinff  material  was  being  obtained. 

Venus  Levee  was  commenced  on  January  26, 1894,  and  completed  August  25, 1891. 

Sport  Levee  was  not  commenced  until  December  17, 1894,  and  finiahed  March  16, 
1895.  Contractors  were  not  allowed  to  work  until  the  above  date,  as  the  qaeetion 
of  location  was  not  until  then  finally  decided. 

Hope  Lower  was  commenced  July  30,  1894,  and  completed  September  13,  1894. 
Commencement  of  work  was  delayed  on  account  of  height  of  river. 

Rost  Levee  was  commenced  July  18, 1894,  and  comnleted  September  24^  1894.  Com- 
mencement of  work  was  delayed  on  account  of  heignt  of  river. 

Modoc  Levee  was  commenced  June  19, 1894,  and  completed  July  25, 1894.  Height 
of  river  prevented  earlier  commencement. 

Frellson  Levee  was  not  commenced  until  July  6,  1894,  and  completed  August  28, 
1894.    Final  location  of  levee  having  been  deferred  accounts  for  delay  in  completion. 

Between  October  8, 1894,  and  February  19,  1895,  contracts  were  made  for  leree 
work  at  the  following  places  to  be  paid  for  from  1895  funds: 


Name. 


Oonrrier 

Darrowville 

St.  Marys  Chapel. 

Jacob 

Belmont 

David 


Below 
Cairo. 


Mile: 

837 

886 

894.5 

901 

907 

914 


Bank. 


L. 
L. 
L. 
L. 
L. 
L. 


Name. 


Below 
Cairo. 


Bank. 


Old  Church.... 
Golden  Grove 
Modoc  No. 2.., 
Frellsen  No.  2 
Kenner 


Bids  were  invited  for  the  construction  of  a  levee  at  Bagatelle  (893  L)  and  contract 
made,  which  was  later  canceled  on  account  of  objection  and  protest  made  hy  a 
property  holder  against  the  construction  of  the  levee. 

With  few  exceptions  all  works  were  promptly  commenced  and  completed  in  advance 
of  contract  dates,  extensions  of  time  ranging  from  four  to  thirty-one  days  having 
been  granted  at  Gourrier,  David,  Golden  Grove,  and  Modoc  No.  2  only. 

A  road  crossing  was  built  over  the  Darrowville  Levee  (886  L)  to  furnish  the  pahlic 
access  to  the  Donaldsonville-Darrowville  Ferry. 

Muclc  or  base  ditch.— At  Golden  Grove  (914.5  L)  levee  4,150  feet  of  base  ditch,  meas- 
uring 8  feet  at  top,  3  feet  at  bottom,  and  5  feet  deep,  was  dug  at  the  river  toe  of  slope 
of  existing  levee. 

At  Modoc  No.  2  (940.5  L)  Levee,  1,535  feet  of  base  ditch,  measuring  7  feet  wide  at 
top,  3  feet  at  bottom,  and  5  feet  deep,  was  dug  at  the  river  toe  of  the  slope  of  the 
existing  levee. 

At  both  of  these  places  the  work  consisted  of  raisins  and  enlarging  the  existing 
levee.  The  enbankment  was  in  bad  condition.  The  base  ditch  was  cut  to  destroy 
leaks  and  expose  for  removal  all  logs,  stumps,  etc.,  within  or  under  the  base  of  the 
old  embankment. 
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At  the  51,861  feet  of  levee  built  aud  rectiiied  5,685  feet  of  base  ditch  was  dug, 
ImB^  aboat  11  per  cent  of  the  total  length  of  embankment. 

Smrvtfm. — ^Dimng  the  months  of  January,  March,  and  April  survey  was  made  and 
liae  sta&ed  for  propoa^  l«yee  work  at  the  following  places : 


Nme. 


Shannon  ... 
]tfArtin6z . . . 

Sharps 

HoUywood 
CbatBwoTth 
WoodBtoek. 
Mancbac... 


Below 

Cairo. 


MUei. 

836.5  i 
843  I 
848  , 
843.5  I 
848.5  I 
847.5  ! 
847.5  I 


Name. 


L. 
h. 
L. 
L. 
L. 
L. 
L. 


Thiery 

JoUy 

David  to  Poche. 

Mount  Airy 

Glencoe 

I  SanFrancifico.. 


Below 
Cairo. 


MiUt. 

864 
865 
914 
017 
920 
920 


Bank. 


L. 
L. 
L. 
L. 
L. 
L. 


At  the  date  of  closing  this  report  none  of  these  works  have  been  put  under  contract. 

General  efecHvenesa. — Based  on  the  axis  of  the  river  as  the  line  for  effective  meas- 
TuemeDt,  the  51,861  feet  of  embankment  constructed  or  rectified  by  enlargement 
represents  49,295  feet  of  actual  protection. 

Repairs, — During  the  months  of  Augpst,  September,  and  October,  all  United  States 
levees  in  this  district  were  fully  repaired  and  put  in  good  condition  by  hired  local 
labor  under  the  supervision  of  an  inspector.  The  repairs  were  of  same  character  as 
rei>orted  for  the  preceding  districts. 

SMperviaion, — ^The  total  cost  of  supervision  has  been  $5,189.94,  from  which  is  to  be 
deducted  $90.50,  the  sunount  retained  for  cost  of  inspection  on  extended  contracts,' 
leaving  a  net  expenditure  of  $5,099.44,  which  is  about  3^  per  cent  of  total  funds. 

Abandonment  and  candiUan, — During  the  year  parts  of  the  following  levees  were 
abandoned  by  reason  of  extending  back  lines  made  necessary  by  caving,  or  antici- 
pated caving  banks:  Shannon  (836.5  L),  Rescue  No.  1  (874  L),  Uncle  Sam  (901  L), 
Hester  (908  L),  Tessier  (909  L)  and  Hope  (916  L). 

The  length  abandoned  amounts  to  1,641  feet,  embracing  approximately  28,100 
enbio  yards. 

On  May  1, 1895,  there  are  288,075  feet  of  good  existing  levee  built  wholly  or  in  part 
by  the  United  States  in  this  district. 

Protection. — As  late  as  May  1,  1895,  the  river  has  remained  well  within  it  bahks, 
in  oonsequence  of  which  no  protection  work  has  been  necessary. 
Very  respectfully,  your  obedient  servant, 

W.  J.  BjLHDMKf  Assistant  En^neer, 

Cftpt.  Gso.  McC.  Derby, 

Corps  of  Engineers f  U.  S.  A. 


Appendix  7H. 

REPOBT  OF  MK.  JOHN  SMYTH,  JR.,  ASSISTANT  ENGINEER,  IX  LOCAL  CHARGE  OF  THE 
LAKE  BORONS  AND  BARATARIA  LEVJEE  DISTRICTS. 


New  Orleans,  La.,  May  1, 1895. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  surveys,  construction, 
and  repair  of  levees  in  the  Lake  Borgne  and  Barataria  levee  districts  for  the  year 
ending  May  1, 1895: 

At  date  of  last  annual  report  the  only  levee  unfinished  was  Carnarvon  (978.2  L). 
For  further  information  see  "Construction  Lake  Borgne  district.^' 


LAKE  BORGNE   DISTRICT. 


On  May  1,  1894,  the  total  length  of  United  States  levees  in  this  district  was  8.67 
miles,  aggregating  372,597.68  cuoic  yards  of  earth  and  17,479.5  linear  feet  of  revet- 
menl 

Percentage  of  length  of  existing  levee  built  by  United  States  in  this  district,  10.2 
pex  cent. 
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1894*95  LEVEES. 

Surveys.— HxiTvey 9  have  beou  made  or  revised  for  the  following  levees,  new  and 
enlargement : 


Name. 


Below 
Cairo. 


Sugar  House 

Violet 

Merritt 

Carnarvon  Upper  . 

Stella  Upper 

Stella 

Linwood 

Greenwood 

Fanny 

Belair 


MUe*. 
970.6 
975.5 
976 
978 
985.9 
986 
988.7 
990 
993.6 


I 


Bank.  : 


L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


Name. 


MiUt. 

I^rview  Upper 996.4  L. 

Fairview 997  L. 

Fairvlew  Lower 997.4  L 

Burbridge 998.5  L. 

Monsecour 999. 4  L. 

CoUette 1.007.6  ;  L 

Davia 1.009.4  1  L 

Looaianna  Store 1.009.6  L. 

FortSt.  Philip 1  039.2  |  L 


Below 
Cairo. 


Bank. 


Conafrteciton.— Levees  were  built  at  points  above  named,  excepting  Belair,  npper 
portion  of  Fairview  Upper,  Collette,  and  Louisiana  Store,  which  were  omitted  owing 
to  objections  of  property  owners. 

The  construction  of  work  under  allotment  of  1894-95  has  been  accomplished  with- 
out incident  worthy  of  mention. 

Carnarvon  {97S.  J  L)  Leree,  1893-94. — During  the  high- water  season  weeds  had  grown 
on  this  levee;  the  clearing  of  these  from  embankment  was  commenced  June  28, 1894, 
embankment  construction  resumed  by  contractor's  force  July  2,  18&4,  and  the  work 
Anally  completed  September  16,  1894,  two  months  and  twenty-nine  days  after  com- 
mencement. 

The  total  length  of  levee  built  and  enlarged  by  the  United  States  in  this  district 
during  the  period  covered  by  this  report  is  35,908  feet.  Total  cubic  yards  of  earth 
placed,  238,453.24.  Lost  by  caving  or  abandonmont  from  May  1,  1894,  to  May  1, 1885, 
18  estimated  at  142,000  cubic  yards. 

Repairs, — This  work  was  done  dnriug  months  of  August,  September,  and  October, 
1894,  by  informal  contract  with  citizens  in  vicinity,  under  the  direction  of  aa 
inspector  employed  by  this  office. 

Work  accomplisbed  as  follows : 

Embankment  cleared  of  weeds,  etc.,  43,217  linear  feet $111. 47 

Revetment  repaired,  219  linear  feet 35.02 

Wave  wash  repaired 7. 86 

Tile  drain  outlets  cleaned 17, 50 

Borrow  pits  drained 200.  ?2 

Total 372.57 


1895-96  LKVEE8. 

Surveys  for  proposed  new  levee  work  have  been  made  at — 


Name. 


Brou 

Poydras  . 
Scarsdale 


Below 
Cairo. 


Miles. 
970.4 
977.4 
983.9 


Bank. 


L. 
L, 

L. 


Name. 


Below 
Cairo. 


Bask. 


Uili*.    , 

Linwood  to  Greenwood 9i8&.8       L. 

Mary JW?.!        L. 

BeUeVue 1,004.4  |      L. 

I  I 


Survey  party  on  U.  S.  quarter  boat  A  Ipha  was  sent  out  April  22, 1895,  and  continaonij 
survey  will  be*^raade  from  the  lower  line  of  Jackson  Barracks  (968.5  L.)  to  the  lower 
line  of  Bohemia  plantation  (1,013.8  L). 

Revetment, — Wooden  revetment  has  been  constructed  at  the  following  levees: 
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The  plan  and  method  of  constrnction  same  as  described  in  annual  report  of  1893-04. 
Total  built  this  season  is  4,594.6  linear  feet. 

During  the  year  about  57,500  cubic  yards  of  earth  has  been  placed  by  State  of 
Louisiana,  consisting  principally  of  enlargement,  and  a  consiaerable  amount  of 
repair  work,  such  as  cutting  out  leaks,  restoring  wave  wash,  constructing  and  repair- 
ing wooden  revetment  has  been  done  by  the  local  levee  board. 

BARATARIA   DISTRICT. 

On  May  1, 1S94,  the  total  length  of  levee  built  or  enlarged  by  United  States  in  this 
district,  10.62  miles,  aggregating  356,692.91  cubic  yards  of  earth  and  22,929.5  linear 
feet  of  revetment.  Percentage  of  length  of  existing  levee  built  by  United  States, 
12.8  per  cent. 

1894-95  UBVEES. 

Surtiep9. — Surveys  have  been  made  or  revised  for  the  following  levees,  new  and 
enlargement : 


Xame. 


Getsinger  ...••> 

BeUo 

Browns  ........ 

Kearney  Upper 
Kearney  Lower 

CoDceMion 

Concord  Upper. 
Concord  Lower. 

Cedar  GroTo 

Sarmh 


Below    I 
Cairo-    { 


Bank. 


Name. 


Live  Oak  Extenaion. . . . 

Star  Upper 

La  Reu88ite 

La  Row? 

Pnrcelle 

Hermitafre 

Woodland 

We8t  Pointe  a  la  Hache 
Riceland 


Below    I 
Cairo.    , 


Milet. 

092 

994.5 

996.4 

1.003.4 

1,003.8 

1,005.7 

1, 109. 7 

1   J10.6 

1.015.6 


Bank. 


K. 
B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


CoiM^rac^ion.— levees  were  constructed  at  points  above  named  excepting  lower 
portion  of  Concord  Upper,  Star  Upper,  Purcelle,  and  West  Pointe  a  la  Hache,  which 
were  omitted,  owing  to  the  objections  of  property  owners. 

The  construction  work  under  aUotment  of  1894-95  has  been  accomplished  without 
incident  worthy  of  mention. 

The  total  length  of  levee  built  and  enlarged  hy  the  United  States  in  this  district 
during  the  period  covered  by  this  report  is  29,063  feet.  Total  cubic  yards  of  earth 
placed,  234,400.57. 

Lost  by  caving  or  abandonment  from  May  1,  1894,  to  May  1, 1895, is  estimated  at 
157,300  cubic  yards. 

Bepaira.— This  work  was  done  at  the  same  time  and  by  the  same  method  as  in 
Lake  Borgne  district. 

Work  accomplished  as  follows : 

Embankment  cleared  of  weeds,  etc. ,  55,051  linear  feet $269. 67 

Revetment  repaired 19.74 

Wafve  wash  repaired 18. 91 

Tile  drain  outlets  cleaned 6.27 

Borrow  pits  drained 107.84 

Total 422.43 

1895-96  LEVEES. 

Surveys  for  proposed  new  levee  work  have  been  made  at — 


Kame. 


"I" 


Compaav  Canal 

Conceesion  Extension 
Star  Upper 


Below 
Cairo. 

Mile*. 
958.2 
985.5 
994.5 


Bank. 


R. 
R. 
R. 


Kame. 


Below 
Cairo. 


Miles. 

Turcan 996.1 

Alliance !        998 

Wood  Park 1,002.9 


Bank. 


R. 
R. 
R. 


Continuous  survey  of  effective  levee  is  contemplated  as  soon  as  that  in  the  Lake 
Borgne  lev<»e  district  shall  have  been  completed. 
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Mevetmtnt'-Woodoii  reyetsieBt  has  been  oonitraeted  at  tbefoUowing  leTee*: 


Name. 


Belle 

Browns 

Kearney  Lower 

Conceaaion 

Sai-ah 

Live  Oak  Extension 
Star  Upper 


Below 
Cairo. 

Bank. 

Milet. 

960.6 

R. 

961.7 

R. 

983.1 

R. 

985.3 

B. 

901 

R, 

992 

R. 

994.5 

R. 

Name. 


La  Renssite 

L*R086 

Purcelle 

Hennitage 

Woodland 

West  Point  a  la  Ha«be 


Below 
C«ito. 


.  9ML4 
1.003.4 
1,003.8 
1,0Q&7 
1^009.7 
1,010.6 


R. 
R. 
E. 
B. 
R 
R 


The  plan  and  method  of  constmction  same  as  described  in  annual  report  of  1993-^. 
Total  length  bnilt  this  season  is  15^25.2  feet. 

During  the  year  about  19,200  onbic  yards  of  earth  has  been  placed  by  the  9tate  of 
Louisiana,  principally  new  levee,  and  a  considerable  amount  of  repair  work  such  as 
cutting  out  leaks,  restoring  wave  wash,  constructing  and  repairing  wooden  reyetment 
has  been  done  by  the  local  levee  boards. 

Protection, — The  low  stage  of  the  river  with  no  indications  of  flood  this  season  hu 
rendered  protection  or  preparation  for  such  unnecessary. 

Peraonneh^One  surveyor  employed  at  $100  -per  month  whose  duties  oonsist  of  mak- 
ing surveys  for  new  levee  work  and  executing  all  instrument  work  at  levees  under 
construction  and  when  completed.  Inspectora  were  employed  at  the  several  lerees 
and  paid  $60,  $75,  and  $90  per  month,  according  to  size  and  number  of  works  midai 
their  direction,  such  being  governed  by  their  efficioney.  Duties  of  inspectoTB  oob- 
sisted  in  seeing  that  specidcations  and  detail  lustructions  were  strictly  adhered  to, 
keeping  a  record  of  work,  and  submitting  weekly  reports  of  operations, 
very  respectfully,  your  obedient  servant, 

J.  Smtth^  Jr.,  AaHatant  En(fimeer, 

Capt.  Geo.  McC.  Derby, 

CorpB  of  JEngineer8f  U.  S.  A . 
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PRIVATE  LEVEES,    FOITRTIl    DISTRICT,   »nSSI8SlPPI  RIVER. 

TabU  of  privals  protection  levoea. 
LOWER  TENSAS  LEVEE  DISTRICT. 


Name  of  plantation. 


Length  of,  Average 
levee.       height. 


Holly  Grove  aadDuRoasett 

uo!iJJ!!"!!!!!li;!;;!!^;!!"!!!;;i!!!!' !!!!!!!!' 

Balmoral , 

Balmoral,  Franklin,  Blackwater,  Verona,  Ruther- 
ford, and  Kenilworth 

Front  of  Winter  Quarters 

Front  of  Evergreen 

Belleview  and  l»akeland 

Panola  and  Osceola 

Panola 

Mount  Arrarat,  Avondale,  Mound  Place,  Oneata, 
Osceola,  and  Locnat  Ridge 

Mound  Place 

Cross  Keys 

OneatA,  Maryland.  Delta,  St.  Peter,  and  Dixie 

Shady  Grove,  Window  Hall,  St.  Marys,  Waverton. 
aod  Helena 

Cousuelo  and  Raven  wood 

Spoken,  Innisfall,  and  Plttsfield 

Rosoland 

Point  Pleasant,  Excelsior,  and  Home  Place 


Feet. 

28,000 
2,600 
8,000 
8,000 

47,000 
9^450 
11,300 
26,400 
:)0, 000 
13,000 

50,000 
13,000 
22,000 
87.000 

80,000 
34,000 
36,300 
11,800 
47,000 


Feet. 


Swstioa. 


Crown. 


Front 
slope. 


2.5 
5 

4 
4 
3 
3 

3 

4 
3 
3 

5 
4 

3.5 

7 

4 


3  ' 
3 
3 
3 

2 
3.5 
3 
3 
2 
3 

2 
8 
3 
8 

.4 

4.6 

4 
6 
3 


2  tol 

2  1 

2  1 

2  1 


2 
2 
2 

a 

2 

2 

!♦ 

2 
2 


3  1 

2  1 

2  1 

U  1 


slope. 

Feet. 
2  to 
2 
2 
2 

2 
2 
2 
2 

2 
2 

? 

2 
2 

? 

2 
2 

Ik 
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TMs  of  privle  protection  levees — Continued. 
LOWER  TENSAS  LEVEE  DIBTRICT^Contiiiaed. 


Katte  of  plantation. 


Holhf  GroTo  and  Dn  Boesett. . 

Balmoral 

Balmoral,  Franklin,  Black- 
water,  Verona,  Rvtherfordi 
and  Kenilworth. 

Front  of  Winter  Quartars 


Front  of  Evmmen 

Bellevlew  and  Lakeland. 


Approxi- 
mate    :  Approxi- 
cubic       mate  cost, 
yards.   ! 


30,000  Unknown. 

If,  000  Unknown. 

8, 000  Unknown. 

8,000  Unknown. 

30, 000  Unknown. 


25,000 

20,000 
48,000 


Panola  and  Osceola 30,000 

Panola 13,000 

Mount  Arrarat,  Avondale,        86,000 

Mound  Place,  Oneata,  Osce-  ; 

ola,  and  LocnsI  Ridge.  I 

Mound  Place i      21,000 

Cross  Keya !      22,000 

Oneata,  Kuvlaad,  Delta,  St.  ;     87,000 

Peter,  and  &zle.  1 

Shady  Gtoto,  Windov  Hall,  i    200,000 

St.  Marys,  WavertoD,   and  . 

Helena. 
Consuelo  and  Ravenwood >    110, 000 


44,400 
70,000 


^***  ^'riSf  *"**"  '     Method  of  construction. 


Since  1807 ;  Unknown. 

Prior  to  1870.... I         I>o. 

do I         Do. 

do Do. 

do Do. 


Spoken,  ImtofaU,  and  Plttsfleld| 

Roseland '■ 

Point  Pleasant,  Excelsior,  and  ; 
Home  Place 


77,000 


Unknown.   Since  1 874 1  Scrapers  imd  cast  with  shoy* 

I      els. 

Unknown.    1882  or  prior Unknown. 

Unknown.   1862-1868 \  Wheelbarrows  or  east  by 

I      shovels. 

Unknown.'  1862 Cast  with  shovels. 

Unknown. !  1862>1868 Do. 

Unknown.    Prior  to  1890 —   Scrapers. 

Unknown-    1874 Scrapers  and  barrows. 

Unknown.    1862 

Unknown.   1868-1868,1803...    Casting   scrapers   and  bar- 
rows. 
Unknown. Wheelbarrows  and  scrapers. 

$30,000   Unknown;  possibly  wheel- 

barrows. 

Unknown.! Do. 

Unknown. I  Unknown Scrapers. 


Unkaenm.  Prior  to  1890. 


I 


Do. 


Name  of  plantation. 


Purpose  of  pro-  I 
tectin 


Holly  Grove  and  Dn  Ros- 
sett 

Do 

Do 


Balmoral 

halmoral,  Franklin,  Black- 
water,  Terona,  Kutber- 
ford,  and  Kenllworth. 

Front  of  Winter  Qoart«rs. . 

Front  of  Evergreen 


tec  ting. 


Effectireness. 


Remarks. 


BelleYlew  and  Lakeland. 


Panola  and  Osceola. 
Panola 


.1  Island  insido 
I      Lake  Brain. 


Withstood  backwater  of 
1893. 

do 

1  to  2  feet  above  back- 
water of  1893. 

do 

Broke  several  places  1882, 


lis 


Known  as 

Known     a 

Levee." 


*  Bum  Levee." 
I      "Wyoming 


1882, 


Effective    against 
1883,  and  1884. 

Effective  against  any  re- 
cent overflow. 

Plood  of  1882  went  1^  feet 
above  levee. 


Monnt  Arrarat,  Avondale, 
Mound  Place,  Oneata, 
Osceola,  and  Locust 
Ridge. 

Monnd  Place 

Cross  Keys-. 


Oneata,  Maryland,  Delta, 
St.  Peter,  and  Dixie. 

Shady  Grove,  Window 
HidJ.  St.  Marys,  Waver- 
ton.  and  Helena. 

Caasueio  and  Ravenwood.. 


Overtopped   by  flood   of 

1882. 
Has  not  been  tested 


Since  1884  its  effectiveness 
has  not  been  tested. 

Best  maintained  private 
leveo  in  the  distnct. 

Joins  upper  end  of  United 
States  *'  Evergreen 
Levee." 


Levee  in  bad  condition. 

Built  to  grade  of  back- 
water ori867. 

Supposed  grade  1  foot 
above  backwater  of  1882. 


Encircles  plan- 
tations. 


Thorough,  except  in  1882. . 

Stood  1893,  but  topped  by 

1882. 


Spoken,     Innisfail, 

Pittsfield. 
Roseland 


and 


Point  Pleasant,  Excelsior, 
and  Home  Place. 


PlantationH 
named. 


.do. 


Topped  by  1882,  but  Htood     Grade  1.3  feet  above  1890 
1890  and  1893.  overflow. 

Broke  1882 A  draining  machine  was 

contemplaled  in  original 
plan. 
2  feet  below  flood  1882,     Cost     includes     draining 
otherwise  thorough.  machine,  which   is  still 

used. 


Thorough Grade  is  elevation  of  1893 

;  I      water  in  river. 

'  Broke  1890 ;  now  effective.    Grade  is  0.5  foot  above  1892 
water. 
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TahU  of  private  protection  levees — Continued. 
ATCHAFALAYA  LEVEE  DISTRICT. 


Kame  of  plantation. 


Name  of  owner. 


Length  of  levee. 


Cinclare 

Stonewall 

St  Delphine . 
Australia. . . . 
Union 


StLoniB 

Lower  Eimer . 
St.  Elizabeth.. 
Glenmore 


Blythewood  . 
Augusta 


Forest  Home  . 

Catharine 

Annandale — 


Chatham... 
Germania. . 

Elise 

McManor.. 
Evan  Hall . 


Harry  L.  Laws 

L.Kirkland , 

August  Levert , 

E.  M.  and  V.  M.  Lefebvre 

Edward  J.  Gay  Planting  and  Kan- 
ufacturing  Co. 

do : 

B.Lota 

A.G.Lorio 

George  M.  Murrell  Planting  and 
Manufacturing  Co. 

M.L.  Randolph. 

George  M.  Murrell  Planting  and 
Manufacturing  Co. 

Berthencourt  and  ConteUes 

Mrs.  J.  Supple 

Ibberville  Planting  and  Manufac- 
turing Co. 

J.  A.  Berthelot 

G.B.Reu88 

do 

MoCalland  Legendre 

McCall  Bros.  Wanting  and  Manu- 
facturing Co. 


Name  of  plan- 
taUon. 


Section. 


Crown. 


Front  '  Back 
elope.  I  slope. 


Ap. 

proxi- 
mate 
cubic 
yards. 


Approxi- 
mate cost. 


Date  of  con- 
struction. 


Method  of  constroctioQ. 


Cinclare 

Stonewall..... 
St  Delphine  . 

Australia 

Union 

St.  Louis 

Lower  Eimer 
St  Elisabeth.. 

Glenmore 

Blythewood  . 

Augusta 

Forest  Home 

Catharine  ... 
Annandale  . . 

Chatham 

Germania 

Elise 

McManor 

Eran  Hall... 


Feet, 

4 

2 

4 

6 
4 

3 

3 

3 

1.5 

2 

3 
2 

1 

5 

1.5 

4 

2 

3 


Fut 
2itol 

U      1 

14     1 


U     1 


3.5  !  li      1 


Feet. 
3  tol 

H      1 

n    1 


U      1 
14      1 


92,600 

3.000 
38,400 

19,500 
40,500 
61,600 
44,000 
0,300 
5,300 
9,600 

49.000 
66,000 

16.000 
27,799 
1,000 
15,500 
2,500 
6,200 

45,600 


$13,000 

300 
Unknown. 

Unknown 
6,075 
9.240 

Unknown. 

Unknown. 

Unknown. 
1,440 


July,  1879. 

1880 

1891-1893.... 


]g^ 

1882toi896' 


Unknown. 

1890 

Unknown. 
1867 


Unknown.   1876. 
9,900     1876. 


1.760 

6,115 

160 

2,000 

Unknown. 


1880. 
1884. 
1804. 


1883 

680  I  Jan.    and 

I      Feb.,  1893. 

10.000     1887 


I 


Wheelbarrows. 

Do. 
Wheelbarrows  sad  dng 
scrapers. 

Do. 

Do. 
Unknown. 
Drag  scrapers. 
Unknown. 
Barrows  and  csst  iritb 

shovels. 
Wheelbarrows. 
Wheelbarrows  and  csst 

by  shoTels. 
Drag  scrapers. 
Wheelbarrows. 
Cast  with  shorela. 
Wheelbarrows. 
Cast  with  shoTdt. 

Da 

Wheelbarrows. 
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Table  of  private  proieoHon  levees — Gontinaed. 
ATCHAFALATA  LEVEE  DISTRICT-ContJiiued. 


,  Pnrpofte 
I  of  pro- 
Njune  of  planta-   >  tecting 


tion. 


Cinclare.. 
Stonewall. 


St.Delphine 800  A 


from 

crerasM 

water. 


600  A 
60  A 


Effectiveneea. 


RemarkB. 


Broke  1684;  water  stood  2  feet 

over  top  1890. 
Thoroogo 


Australia I     900  A  \  Water  of  Hiokey  ran  over  por- 

i      tion. 
1,000  A  '  Thorough 


Union 

St.  Loaia 

Lower  Eimer 
St.  Elizabeth 


Glenmore 

Bljthewood.. 

Aagusta 

Forest  Home. 

Chatharine  .. 
Annandale  .. 


do. 


2.000  A 

360  A     1882,  water  2  feet  above  top;  held 

i      1884. 
300  A     Thorough , 


100  A     18S2^?  feet  aboTe  top;  1874, 1884, 
300  A 


1890,  top. 
1882,   2^  feet  over  top;  1890,  1( 


600  A 
700  A 


480  A 
600  A 


Chatham  . 
Gennania. 


feet  below 
1882. 3  feet  above  top;  1884,  1800, 

1  foot  below. 
1882,  water  Btood  3  feet  above  top 


1882,  water  1|  feet  above  top. 
Thorongb 


Elifw 

MoManor. 


Evan  Hall . 


200  A 
180  A 


700  A 


400  A     Thorough 

Aaoension  crevasse  ran  over  top. 


1390,  water  from  Lobdell  and  Mor- 
gaiisa  stood  3  inches  from  top; 
much  seepace. 

Grade  3  feet  Tower  than  water  of 
Hickey  crevasse  (1868). 

1890,  water  stood  within  2  feet  of 

top;  slight  seepage. 
1890,  water  stood  5  feet  against 

levee;  slight  seepage. 


Grade,  one*hAlf  foot  above  crevasse 
water,  1682;  1890,  2  feet  a^nst; 
little  seepage. 

Free  seepage. 

Levee  is  2  miles  fh>m  Mississippi 

River. 
Levee  is  3  miles  fVom  Mississippi 

River. 
Levee  is  4  miles  from  Mississippi 

River.    . 

Grade,  one-half  foot  above  crevasse 

water  of  1882. 
Levee  not  yet  completed;  will  be 

3,400  feet  in  lenffth. 
Grade  is    to  height  of  crevasse 

water  of  1882. 

Grade  8  feet  below  crevasse  water 

of  1882. 
Grade  1  foot  above  crevasse  water 

of  1882. 


PONTCHARTBAIN  LEVEE  DISTRICT. 


Name  of  plantation. 


Name  of  owner. 


Ben  Hot 

Cbatsworth 

Longwood 

Woodstock 

Grenada 

Point  Clear 

Cottage  Farm 

Linwood 

Belle  Helene 

mverton-Donaldaon 


Clarke,  Conway,  and  Orange 
Grove. 

Monroe 

lUpidan 

Belvetia .-... 

Wilton 

StBose 

Lilly 

Uncle  Sam 

Hester 

St  Elmo 

Davis 

Golden  Grove 

Sport 

Aount  Airy 

Hope 

San  Franciaeo  and  Union. . . , 

Terre  Hante 

Star 

Seserve '. 


A.AdIer&Co 

F.  Gardere 

E.  M.  Lefebre  &^  Co 

Mrs.  E. C.Walker 

Ventress&Co 

RMilUken 

J.C.  Green 

J.  C.  Brown 

Belle  Helene  Planting  Co 

Miles  Planting  and  Manufacturing 

Go. 
do 


do 

E.  Bournois  A  Bro 

E.  Cherbonnier 

E.N.  Pugh 

W.  H.  Yredenbnrgh 

Dahon&  Manuel 

J.&  O.Jaoobs 

Jesse  Ross 

F.Damare 

Estate  of  D.  P.  McCann. . 
August  Servel 

F.  wanenespack 

Joseph  Le  Bourgeois 

RMliliken 

Mrs.S.H.  Bonrgere 

Mrs.  Catharine  T.  Cofield. 

Leon  Godchaux 

do 


Length  of  levee. i 

Below   : ;  Average 

Cairo.  ;  Back  ;    Side    |  height. 


MUet. 
846 
846.5 
847 
847.5 
856.5 
867.5 
877.5 
878 
879 
890 

891 


line. 


line. 


Feet. 


7.500 
7,700 
8,000 
10,000 
3,000 


I 


2,000 
14,000 
2,400 

27,900 


4,000 


899.5 

900 

4.600 

900.5 

3.400 

901 

1,200 

90L5 

10,800 

908.5 

8,600 

910 

1,500 

914.5 

1,600 

915 

3,800 

915.5 

8,200 

916.5 

6,300 

917 

920 

5,240 

921.5 

8,600 

922 

2,900 

922.5 

4,335 

Feet. 
2,000 


13,000 


5.200 
1,400 


Feet. 


12,000  ! 


13,000 


2.300 
4,000 
5,000 
5,000 
24.000 
10, 480 
15,000 


2,900 


9,000 
19,400 
5,400 
5,700 
4,500 


3.5 

4 

6 

6 

2.5 

3 

2.5 

3 

3.5 


3 

5 

6 

5 

4 

8.5 

6 

3.5 

4 

3 

7 

3 

5 

7 

7 

8 
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T4Mkl€  of  prirttU  pvtectum  Uwt€9 — Continned. 
POXTCHARTRAnr  LKVSB  DISTRICT— CimtiDned. 


Name  of  plantotion. 


Xam^  of  owner. 


LcBgth  of  levee. 

Below  ,  jLTvn& 

Cftiro.      Beek      SMe       bdgbt 
line.       line. 


CornJand Morris  Edrincton 

Belle  Point  and  Labranche. .  Leon  Godchaox 

New  Era '  Loeien  Montagae 

La  Place Mrs.  B.  La  Blanc 

Woodland Wdl  Chalfe  Co.,  Limited 

Diamond •. Joseph  WeiU  &  Bros 

Ormond Charles  E.  Alter 

Deetraban EmileRost 

Patterson Champagne,  Hymel  A  Torregrossa. 

Falrview H.  G.Morgan 

St  George Mrs.  C.  St.  Martin 

Union Onry  Bros,  and  others i 


JTOet. 
923.5 
t» 
9SS.5 
9» 
927 
SM 
938.5 
940 
944 
945 
4.5 


921 


Feet 

4,000 
4,000 
4,200 
12,000 
2,000 
9,000 
6.200 
4,800 
S.900 
8.000 
3,000 
2,880 


Fert. 

4,000 
22,400 

1,200 
M.300 

2,000 


Fett 


5.S 


10.000 
10.500 
7.000 


Name  of  plan- 


Section. 


tation. 


Crown. 


Linwood 

Belle  Helene... 

RiTorton-Don- 
aldaon. 

Clarke,  Con- 
way, and  Or- 
ange Grore. 

Monroe 


Rapidan . 


Helvetia. 
Wilton.. 


St  Rose. 
LUlT 


Uncle  Sam 

Hester 

St  Elmo 

Davis 

Golden  Grove . .  i 

Snort I 

Mount  Airy...' 

Hope 

San  Francisco 

and  Union. 
Terre  Haute... 


Star 

Reserve 

Comland 

Belle  Point  and 
Labranche. 

New  Era 

La  Place 

Woodland 

Diamond 


Ormond  ... 
Destrahan.. 
Patterson.., 
Fair\'iew  . . 
St  Georgp. 
Union 


Front     Back 
slope,     slope. 


BenHnr 1.5 

Chats  worth 2.5 

Loagwood 3 

Woodstock 4 

Grenada 1.5 

Point  Clear. ...  2 

Cottage  Farm..'  3 


Feet. 

Uto 

,? 


I  . 


2 
2 

u 
u 


FeH. 
Utol 


!    Ap 
proxi- 
mate 
cubic 
yards. 


2.000 
9,500 


Approzi- 


Dateof  con 
stmctlon. 


flOO    Jan.  im. 

Unknown.   1858 

5.520  >  1894 


n 


1 

1 
1 

H     1 


I 


7.500 
4,700 
2.700 

a,  300 

3,400 
15,500 


Unknown     Priortol864 
Unknown.    1867 

225     1890 

400    Juie,Jaly, 
1898. 
Unknown.   1857 


Method  of  oonatrnctisB. 


11      1  ;  49,800 
1}      ]  I  39. 200 


Oast  wHh  shovels. 
Wheelbarrows. 
Wheelbarrows  and  drag 

serapem. 
Unknown. 
Cast  with  shovels. 

Do. 
WherihaiTows  and  cast 

with  shovels. 
Unknown. 
2.350  ,  1892,  1893,  ,  Wheelbarrows  and  drag 

<     andl8M.  i 

12,450    Mar.,  April     Wi 

•      1889.  t 

9.800     Unknown...! 


lerapetv. 
heellMRowB. 


1     78.500-         13,000 
1  •    2.500  I  300 


1  >    4,500  ,  Unknown. 
1  :  21.000  ,  2.000 


1)      1     16. 000 


w 


1       7.400 
1     61,000 


2        I     57.  OOO 
1     14. 500 


it 


1.900 

2,500 

27.000 

4,500 


2.000 

Unknown. 
Unknown. 

6,000 

Unknown. 

600 

Unknown. 

3,500 
Unknown. 


17. 500  I  Unknown 
92,500  .  9,250 


U      1     40.600 


i* 

'} 

:  u 

J* 

24 

1^ 

.  ll 


46,000 
52.000 
18.000 
173,000 

14.500  ; 

94.000  : 
3,500 
17,500 

6,500 
44,000  . 
52,000 
38.000 

2.800 
13,500 


4,700 

12,000 

10,000 

5,000 

34,600 

Unknown. 
Unknown. 
Unknown. 

2,360 

Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 
2,000 


1890,    1892.  I 

and  1893. 
Maivh,  1890. 


June,  1892.. 
Feb..  Mar.. 
1894. 

Jan.,  Mar.,  | 
Apr.,  1896. 

1882 

1858,    1891, 
1882,  1893. 

1882 

Prior  to  1864. 

June,  1893..! 

March,  1890. 

1883 

1894 

1891 

1890-1894.... 


Jan.,  April, 
1894. 

1891 

1891 

1890 ; 

1893-  I 


I^.. 


Dou 


Do. 

Drag  BCinpein.  wheelbar- 
rows, aiftd  cast  with 
shovels. 

Dragscrapen. 

Drag  seeapera,  wfaseRisr- 
rows,  and  east  with 
shovels. 

Dragscmpers. 

Wheelbarrows. 
Wheelbarrows  and  in% 

scrapera. 
Wheelbarrows. 
Unknown. 
WheelharrowB. 
Cast  with  ahovislB. 
Dragsempem. 
Cast  with  ahert^is. 
vt  neeUbairown. 
Drag  scrapers. 

Wheelbairowm. 

Do. 
Do. 
Do. 
Wheelbarroiws  and  drag 


Unknown...' 
j  1880-1893 

1891 

During  1898, ' 
I      1894. 
I  Unknown...' 

do ! 

i  1884 ; 

'  Unknown...' 

1892 

March,  1893. 


Unknown. 
Dragscrapsra. 

Wheelbarrows. 

Unknown. 

Do. 
WheelbaxTOVB. 
Unknown. 
Dragscrapen. 
Wheelbarrswn. 
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TMe  ef  privaie  proiectien  Uvee» — Continaed. 
PONTOHARTKAIK  LBTEE  DI&TRICT-ContiDued. 


Name  «ff  plaiita- 
tion. 


BfnHnr 

Chatsvorth. 


Lengwood.. 

Woodatock . 
Gmada  ... 


PtsrpdBe 
of  pro- 
tecting 
iTwn  cr^ 


water. 


Pdnt  Clear 

Cottage  Farm... 
IlDVOOd 

BellflHelene.... 

I 

SiTertoo-Donald- 

WB. 

C]arke,CoDway,a]id  : 

Orange  Grove. 
Monroe j 

fiapidan..... 

Helvetia 

WUton 

StBoee 

Lilly 

rncIeSam 


Heoter... 
St  Elmo. 


DiTii , 

Golden  Grove. . 
Sport , 


Monnt  Airy. 
Hope 


SaaFranclBeo  and 
UoioB. 
TareHante 


B«MrTP... 
Oornlaad . 


IMfe  Fotnt   KBd 
Ubnuiche. 
Jew  Era 


I*  Place... 

Woodland . 
DUmood... 


^<md.... 

Dvtehan . 

'ittteraon.. 

ftirtieir  .. 
8t  George. 

tnlon 


♦100  A 
150A 

<t) 

500A 
:700A 

^495A 
lOOA 
450A 

1,800A 

i.aeoA 

4,052A 

1,800A 

lOOA 

250A 

480A 

340A 

70A 

250A 

700A 
250A 

150A 

200A 

200A 

3S0A 
606A 

700A 

1 
600A 
SSOA 

720A 

200A 

i,aooA 

160A 

80OA 

Few  A 
1,200A 

460A 

600A 

290A 

1.000A 
lOOA 

400A 


BffectiveoeM. 


Tborongh 

B«0cii6  crevasse  ra^  over 
portion. 


Betfoneere VMse  ran  over  top . 
TboroQgh 


.do. 
.do. 


Hemarks. 


Beacne  water  ran  over;  held 

Landry. 
Resooe  crevasae  water  ran  ' 

overtop.  I 

Thnrough 


do. 
.do. 


Ifita  ran  over;   Belmont  4 

filches  ttam  top.  I 

Tboroagh I 


Highest  water  stood  1  foot  against  levee. 


Levee  is  now  bailding  and  will  be  24,000 
feet  in  length. 

In  rainy  seasons  water  stands  4  foot 

against  levee;  seepage  free. 
Wuer  seldotm  stands  against  levee;  no 

seepage. 
Beaone  water  stood  within  few  inches  of 

top;  very  little  seepage. 


Levee  incomplete  when  water  ran  over; 

grade  bow  1  foot  above  Bescne. 
BMone  water  stood  5  feet  against  levee; 

very  little  seepage. 
Bescne  and  Belmont  water  stood  few 

inehea  of  top;  free  seepage. 
Belmont  water  stood  5  feet  against  levee; 

little  seepage. 


Belmont  water  stood  4  feet  against  levee ; 
free  seepage. 


BefaaoBt  6  Inches  aborre  top . 
Belmont  ran  over  top 


Belmont  5  Inehes  over  top ...  I 
Belmont  and  Kita   water  ' 

stood  over  top. 
Thorough.. -■•■ 

Belmont    and  Nita  water 

stood  over  top. 
Thorongh 


N ita-Belmont  over  top. . 
Thorough 


.do. 


Thorongh. 
....do.... 


Kita2i  over  top;  Belmont 
top. 


Kita  water  broke  levee;  Bel- 
mont top. 
Thorongh 


do. 


Sarvy  water  stood  3  fpet 

above  top. 
Bonnet  Carre  t&w  inches  of 

top. 
Sarpy  water  stood  4  inches 

above  top» 


Thorough.. 
.....do..... 


Very  little  seepage. 

Kesone  water  stood  4  feet  against  levee; 
seepage  very  free. 

Bescne  water  stood  2  feet  against  levee; 

little  seepage. 
Bescne  water  stood  within  few  inches  of 

top ;  verv  free  seepage. 
Besoae  waW  stood  I  loot  against  levee; 

tree  seepage. 
Cypress  piling  2  inches  thick  extends  for 

entire  length  of  levee. 

Belmont  water  reached  within  few  inches 

of  top;  very  little  seepage. 
Belmont  water  reached  w  Ithin  few  inches 

of  top  of  levee. 

Belmont  water  stood  4|  feet  against  levee ; 

very  little  seepage. 
Belmont  water  stood  4  feet  against  levee ; 

very  little  seepage. 


UTet  grade  2  feet  abo^'e  water  from  Nita 

crevasse. 
Free  seepage. 

Belmont  crevasse  water  stood  6  inches 
against  levee. 

Grade    1   foot  above  highest  water  in 
swamps  back  of  plantation. 


Slight  seepage 


Grade  1  foot  above  water  from  Sarpy, 
Anchor,  and  Belmont  crevasses. 

Levee  bnilt  on  several  small  tracts  of 
land. 


*  From  bayou  water,    t  Plantation  tnxa  crevasae.    ^  Fr  om  swamp  water.    ^  From  rice-field  water. 
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Table  of  private  protection  ^erees— Contimied. 
LAFOURCHE  LEYEB  DISTRICT. 


Name  of  plantation. 


Point  Houmaa. 
Pikes  Peak.... 

Felicity 

8t.  James 


Name  of  owner. 


Cofleld  &  Rollins 

J.D.Caakins  &  Co 

Folse  &  Bertrand 

Miles  Planting  and  Man o factoring 
Co. 

do 

A.  F.  Waffneepack 

Florestan  Waguespack 

A.  F.  Wagnespack 

A.  Songy 

Estate  of  Bradish  Johnson 

Calre,  Graugnard  &  Co 

Mrs.  F.  E.  Tassin 


Armant 

Laura 

Home  Place 

Saoceed 

Evergreen 

Carroll 

Col  ambi  a 

Cslifomia  and  Gold  Mine. 

Glendale i  George  Saipy 

Amelia ;  Josepb  R.  Hymel 

Trinity l  H.  A.  LeSassier 

WaterfordandKlllona j  R.MiUiken 

Star Mrs.  £.  Bourbon 

Speranza '  LeBracbe Plsnting Co.,  Limited- 

Ashton Asb ton  Planting  Co.. Limited... 

Ellington Ellington  Planting  Co 

WiUswood Schmidt  AZelgler 

Fairfield RMllliken 

Sonthside A.  O.  &  F.  M.Ames 

Fazende |  L.  H.  Marrero 


Below 
Cairo. 


MiUs. 
891 
005 
908 
909.5 

910 

911 

913 

913.5 

917 

918  . 

923 

924 

927 

928 

929 

931 

9S1.5 

938.5 

939 

940 

051 

054 

059 

960 


Length  of  leree.! 


ATeTt|[e 
Back  Side  hdgbL 
line.       line. 


Feet,  t   Feet. 

1.400  I 

4,000  t 

l.«M  ' 

5,200   

10,000  I  11,000  ' 
1.200      2,400  1 

1,200 

1.260    

8,000  : 

13,000  ■    3.0)0! 
4.900       8,000 
4.000       5  000 

2,700 

3,200  .  9,000 
2,400  :  10,000' 
9.000  4,500, 
3,554  4,335 
4,800  5,400 
6.700  20,000 
3,500  :  23.000 

2.000 

4^500 

5,250     28,560 
2,000  I    5,0(10 


Ful. 

4  5 
4 

.i 


3 
3.5 

4 
4 
5 

5 
3 

3 

4 

i 
6 


4 
4 


Name  of  plan- 
tation. 


Crown. 


Section.  lApprox 

__  —    _.,  imate 

Front  I   Back   i  cabio 
slope.  {  slope.  I  yards. 


PointHoumas.l 

Pikes  Peak.... I 

Felicity I 

St.  James 

Armant j 

Laura 


Home  Place... 

Sacceed 

Evergreen . . . . 
Carroll 


Colombia , 

California  and 

Gold  Mine. 
Glendale 


Amelia  . 
Trinity . 


Waterford  and 
Killona. 

Star 

Speransa 

Ashton 

Ellington 

Willswood 


Fairfield. 


Feet. 

8 

2 

1 
2 
2 
1.6 

2.5 
2.5 
2 
4 

6 
3 


I' 


Feet. 
litol 


Feet. 
Utol 

U     1  ' 
1  , 


1     ll 

1  I  U 

1  Hi 
1     H 


1   {  1    { 


\H     1 


3 
12 


2 
24 


ll*      1 


Sonthside. 
Fasende  . . 


4 
4 

2.5 
1 

4 


3 


1*   1 


3.700 

4,700 

850 

6,400 

24,500 

2,700 

900 

1.600 

9,500 

33,000 

31.000 
8,250 

5,250 

17,400 
125,000 


14      1     40, 700 


1  ,  20,400 
1  33,500 
1  '33,600 
1  I  36.400 
1   30,600 


1  I  14   1  j  15,000 


1  111,200 
1     15,500 


Approx- 
imate cost. 


Unknown . 

Unknown . 
Unknown. 
Unknown . 
Unknown. 
Unknown . 

Unknown. 
Unknown. 
Unknown. 
Unknown. 

Unknown . 
Unknown 


Date  of  con- 
struction. 


Method  of  ooiwtnictioii. 


t 


Jan.,  Feb., 
Mar.,  1804. 

1884 

1884 

1884 

1864 

1890 


1891. 
1891. 
1891. 
1891. 


Unknown. 
...do 


1891. 
1891. 


Unknown.'  1886. 


Unknown. 
$8,500 

7,500 

3,060 
Unknown. 
Unknown. 
Unknown. 

1,100 


1891. 


1,875 
15,568 

1.500 


1891 

1891 

1885-1892. . . 
Unknown.. 
May-Jnne, 

1804. 

1891 

Jan.-Jnne, 

1803. 
1884 


Cast  with  shorelB. 

Unknown. 
Cast  with  shoTeU. 

Do. 

Do. 
Cast  with  shorels  8D<i 
I      drag  scrapers. 
DrtkojaeTvpen. 

Do'. 
Drag  serapera  and  vhee: 

barrows. 
Unknown. 

Do. 

W'heelbarrows  aaddr^ 

scrapers. 
Drag  scrapers. 
TTheelbarrowB  sad  dn; 

acrapefs. 
Do. 

Do. 
Dow 
Da 

Unknown. 

Dredge  boat 
Wheelbarrows. 
Wheelbarrows  uA 

dredseboat 
Wheelbarrows. 
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Table  ofprivaU  protection  /tfVMt— Continued. 
LAFOUBCHE  LEVEE  DISTRICT-  Continued. 


Nam«  of  plantatioii. 


Point  Kooinas . 
Pikes  Peak.... 


Felicity. 
St.  Jame 


Armant. 


L.aiir» . 

Home  PlafOe. 
Sacceed.  . . . . 


Evergreen  .  . . 

CarroU 

Colmnbia  •  .  .  . 


California  and  Gold 
Mine. 

Glendale 

AmeliA 


and  Kil- 


Trinity 

Watenord 
lonaw 

Star 

Sperana»  •  . 

Asbton 

Ellington . . 

WiUawood. 


Fairfield. 

Soatfaaide 

Faaende 


Purpose 
of  pro- 
tecting. 
from  ere- 


Thorough  .. 

1884  water 

over  top. 

do 

Thorough  .. 


EffeotWeneee. 


water. 

(•) 
200A 

40A 
300A 

OOOA 

125A 
175A 
180A 

400A 

920A 

800  a' 

450A 

(I) 
800A 

500A  ' 

1,  OOOA  I  Thorough  . 

120A    

200A  ; 

l.OOOA    

900A  I ; 


.do. 

do. 
.do. 
..do. 

.do. 

.do. 

do. 

.do. 

-do. 
.do. 


RemarkB. 


2,0O0A  ' 

985A 

l.OOOA  I 

900A 


Davis,  water  1| 
feet  over; 
Amet,  2  feet 
above. 


Ame«  creviMe,  water  reached  top  of  levee;  great 
deal  of  seepage. 
'  Ames  crevasse,  water  came  within  few  inches  of 
I      top;  firee  seepage. 

Do. 
.   Ames  crevasse,  water  reached  top ;  fVee  seepage. 
.    Ames  crevasse,  water  came  within  few  inches  of 

top;  slight  seepage. 
.    Ames  crevasse,  water  came  within  few  inches  of 

top;  Aree  seepage. 
.,  Ames  crevasse,  water  came  within  4  foot  of  top; 

free  seepage. 
.   Davis  crevasse,  water  stood  2|  feet,  and  Ames, 

1  foot  against ;  no  seepage. 
.    Ames  crevasse,  water  stood  2  feet  against;  tree 
1      seepage. 

.    Water  from  Ames  crevasse  stood  1  foot  below  top; 

free  seepage. 
.   Grade  1  foot  above  water  from  Ames  crevasse. 
. '  Ames  crevasse,  water  stood  1  foot  below  top;  verj 

little  seepage. 
.    Grade  |  foot  aoove  Davis  crevasse  water. 
.    Grade  i|  feet  above  Ames  crevasse  water. 
.  I  Grade  |  foot  above  Ames  crevasse  water. 
.1  Ames  crevasse  water  reached  top;  great  deal  of 

seepage. 
.;  Levee  not  completed;  grade  (  foot  above  highest 

crevasse  water. 
.   Grade  2  feet  lower  than  Ames  crevasse  water. 
Grade  |  foot  above  Ames  crevasse  water. 


*  Field  firom  drainage  water.  t  To  arrest  drainage. 

Table  of  protection  leveee, 

PARISH  OF  ORLEANSvBARATARIA  LEYEE  DISTRICT. 


l^ame  of  section. 

m 

Name  of  owner. 

--" 

Below 
Cairo. 

Length 
of  levee. 

Average 
height. 

Town  of  Gretna 
Towns  of  Gretn 

Mile*. 
962 
963 
964.5 

Feet. 
6,600 
9,240 
7,000 

Feet. 
10 

Mo£K»no0hvineand  Algiers. . . . 

2 

Towns  of  McDonoghviUe  and  Algie 

re.. 

6 

■ r-=' 

Section. 

APP"*-!ABprox. 

D« 

iteof 

Kame  of  section. 

Crown. 

Front 
slope. 

Back 
slope. 

imace 
cubic 
yards. 

cost. 

construc- 
tion. 

c 

tion. 

Gretiufc  Upper 

Oretn*  X^owerand 

Qonld^boco 
McI>oiM>«livlH«  and 

Algiers- 

Fut. 
8 

3 

4 

Feet. 
3tol 

2     1 

11    1 

Feet. 

atoi 

90,000 
19,000 
12.600 

$5,000 
9,500 
6,300 

1890 

1891 

1891 

Scrapers  and  wheel- 
barrows. 

^Mt  with  BhoVAlM. 

WhAelhfliTOWfl      and 

shovels. 
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rAKISU  OF  UKLKA^S.  BARATAXIA  LEYSE  DZSTKICT-Cootiaoed. 


Name  of  section. 


Gretna  Upper 

Gretna  Lower  and 

Gouldsboro. 
McDonoghville  and 

Algiers. 


Pur{N>«e  of  protecting— '      Eflisotiveness. 


Bemarka. 


Town    fW>ni  possible  i  Levee  broke  1891 

crevasse  water. 
do 


do. 


Leree  1  mile  fhm  river;  back  Use 
Joins  cailroad  embankneBt. 

Thorough Earth  for  oonatmctioD  broogbt  in  tn 

I      oars ;  levee  1  mile  baek. 

— do I  Levee  I  mile  firomriTiriaovte 

Iqr  Orlsaiis  Levee  Boaid, 


Table  of  levees  proteotimg  ike  city  of  New  Orleane,  Orleane  Parish, 
LAKE  BOKGNE  LEVEE  DISTRICT. 


Name  of  section. 


Name  of  owner. 


Upper  Protection  Levee . . . 

Do 

Do 

Lake  Pontchartrain  Levee. 

Lake  Shore  Levee 

Orleans  Tail  Kace  Levee. . . 

Lake  Protection  Levee 

Bayou  St.  John  Levee 

Loudon  Avenue  Levee 

Lower  Protection  Levee 

Lake  Shore  Levee 

Florida  Walk  Levee , 

Interior  Protection  Levee  . . 


City  of  New  Orleans. 

do 

.....do 

do 

...do 

...do 

.-..do 

....do 

....do 

....do 

....do 

...do 

do 


Below 
Cairo. 


063-66 
M2.65 
962-65 


962-65 


962-66 


962-65 
962-45 


Length  of 

levee. 


Fml. 
2.  MO 
25.500 
5.890 
2.1» 
4.800 
35,930 
nnknown. 
27,000 
21,000 
16.000 
U.OOO 
15,000 
Unknown 


lnn(e 

height 


Fut. 


&3 


&3 
54 


113 

i 

rnknon. 


Section. 


t 


Name  of  section. 


I  Crown, 


Front 
slope. 


Upper    Protection  ' 

Levee.  I 

Do 

Do : 

Lake  Pontchar-  ' 

train  Levee. 
Lake  Shore  Levee. . 
Orleans  Tail  Race 

Levee. 
Lake  Protection  , 

Levee.  ' 

Bavou   St.  John 

Levee.  ' 

London   Avenue  , 

Levee.  i 

Lower    Protection 

Levee. 
Lake  Shore  Levee . . 
Florida  Walk  Lovee 
Interior  Protection  , 

Levee. 


Feet. 
8 


Feet, 


Back 
slope. 


Fe^t. 


3   tol     3   tol 


4U 
8 

2 
3 

1     2 
1      3 

8 
40 

3 
2 

1 
1      3 
1      2 

20 

14 

1      li 

8 

'^h 

1     24 

14     1.^       1     U  1 

8      3         13  1 

10     3        13  1 

....1 I 


Approxi< 

mate  cubic 

>ards. 


13,300 

382,500 
14,500  I 
82,680 

4,800 
310,600 

Unknown. 

130,000 

190,000 

240,000  I 

100,000  i 
160,000 
Unknown.) 


Approxi- 
mate cost. 


I 


Dstoof  ocm*;  Hethidarca 
struction.  stractiaB. 


UnkaovB. 

Do. 
Do. 
Do. 

Wbeen»Tn>«» 
UnkDOwv 

Do. 

Sbordf.ctflnp, 
rnkfiov^t' 

Do. 
Dvodge. 
Uakaovrft 


♦6.600 

1690 

382,500 
7.476 

1871-1876.... 
1902 

82,680 

1871.I8M.... 

12,360 
991.880 

1894 

1871-1876.... 

Unknown. 

1875 

38,350 

Being  built . 

Unkuown . 

do 

240,000 

1871-1876.... 

26,700 
Unknown. 

Beinff  bulk . 

Unknown.   Unkmown. 


I 


_i_ 
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Table  of  leveea  firoteoUng  ike  cUff  of  Nno  OriaatM,  (}rlean9  Parish — Continued. 
LAKE  BOBGNB  LBVEE  DISTRICT-Coniliiaed. 


Kameofaection. 


Pnrpofle  of  protect-   EffeotWe- 
ing  city  £rom->  ne«s. 


Remarks. 


Upper 

Do. 
Do. 


Protection 


Storm  water  and     Thorough, 
crevaaaea.  I 


.do. 
.do. 


LakePoDtohar-  • do. 

train  Levee.          ! 
Lake  Shore  Levee. . , do  . 


Orleana  Tail  Race 

do 

LcTee. 

Lake  Protection 

do 

Levee. 

Ba^on  St.  John 
Levee. 

do 

London  Avenno 

do 

Levee. 

Lower  PrMeetion 

do 

Levee. 

Lake  Shore  Levee  . 

do 

Florida  Walk  Levee . . 


Interior  Protection 
Levee. 


.do. 
.do. 


-do... 
•do... 

..do... 

.do... 

.do... 

.do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 


Thia  is  a  supplemental  levee  on  tu*>  of  Upper 
Protection  Levee. 


Aboat  1,600  feet  from  lake  shore;  oonatructedof 
excavation  from  canal. 


Thia  levee  is  the  embankmeot  of  the  Spaniah 

Fort  Railroad. 
Earth  ia  being  dredeed  from  Bayoa  St.  John ;  will 

be  completed  in  Janoary. 


Uaed  aa  embankment  for  New  Orleana  and  North- 
eaatem  Railroad;  earth  from  People's  Canal. 

Abont  1,300  feet  from  lake;  will  require  revet- 
ment. 

Ia  being  boilt  by  New  Orleans  and  Noribeaatem 
Railzoad  to  be  nsetl  as  railroad  bed. 

On  top  of  Metairie  and  Gentilly  ridges;  email 
fill  and  aection. 


Table  of  private  proteoiian  levees. 
BARATAKIA  LEVEE  DISTRICT. 


Name  of  plantation. 


Southaide 

Amesville 

Amesvllle  to  Gretna. . 

Aurora 

Orleans 

Stanton 

Beka. 


Xame  of  owner. 


I  Below 
,  Cairo. 


Length  of  line.  I 
, Average 


Fort  St.  Leon 

Belle  Chaaae 

Conoeaaion  and  Coneerd 

Oak  Point 

Cedar  Grove 

Ssrah 

Live  Oak  Qrove 

Star 

LaBeiia«lte(aettlenieat) 

Alliance,   St.    Roaalie,  imd 

ICyrtle  Qrove. 
Beer  Range 

JoDior 

Point  Celeste 

Do 

Woodland 

Vevay 

Hagnolia 


O.A.«BF.M.AmeB. 

L.H.Harrero 

Several  owners 


MiUiken  &  Rntledge 

Brugeirrea,  Levert  &Co 

C.A.Larendon 

A.  Broalard 

J.  P.  Kearney 

Hardie&Co 

Hero  Sl  Conaina 

James  Wilkinaon  and  H.  Mahoney. 

C.C.  Packard 

C.P.WnkinaoD 

Euclid  Borland 

Several  ownera 

T.  &  Wilkinaon  and  others 


miUm.  : 

958 

959.5  ! 

960  , 

070  ! 

971  ' 
973 

076.5  ; 
970 
981 

908  I 

965.5  ! 
987 

989.5  ' 

990.6  i 
901.5  I 
094  I 
906.5 

1001  I 


St  Agnes  Orphan  Asylum,  Mary-   1,005 
land.  I 

L.F.Jacka 11,006 

Estate  of  Bradiah  Johnson !l,  007 

do 11,007 

do 1,000 

T.H.  Ballowe 1,010.6 

H.O.Wanuoth 1,012 


iSack 
line. 

Side 
line. 

Feet. 

height. 

Feet. 

Feet. 

16,700 

31.300 

4.5 

2,100 

5,200 

4 

13,000 

4 

4,500 

3 

6,000 

3 

8,700 

6,000 

6 

5,400 

0.600 

4 

6,000 

4,000 

8 

4,400 

2,400 

4 

14,760 

9,000 

5 

10,380 

8.100 

8 

8,600 

4.000 

3 

1.600 

32.000 

3.5 

3,200 

10,800 

2.5 

6,000 

4,000 

3 

3,765 

835 

4 

13,660 

1,900 

4 

32,200 

8 

18,400 

11.000 

4 

5,600  < 
8,400 
8.400 
12,970 
675 
7,840  i 


7,000  I 

11,000 ; 


7,000 

840 

8,000 


4 

4.5 

4.5 

4 

3.5 

6 
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Table  of  private  protedUm  leeeee — Continaed. 
BAJtATARIA  LEVEE  DISTRICT^CoDdaned. 


Name  of  planta- 
tion. 


Soathside. 


AmesTiUe 

AmesTille  to 
Gretna. 

Aurora 

Orleans 

Stanton 

Beka 


Magnolia 
Fort  Si 


St.  Leon... 

Belle  Cluisse.... 
Conceasion  and 
Concord. 

Oak  Point 

Cedar  Grove — 


Sarah 

Live  Oak  Grove. 


Section. 


Crown 


Feet. 

4 


Front 
slope. 


2  tol 


2 

2 

3.5  I  2" 

3 

2 

2 


I 

Star 

L»Iteassite(set-, 
tlenient).  I 

Alliance,  St.  Ro- 
salie,and  Myr- 
tle Grove. 

Deer  Range I 


il 

I 
2 
2 


Back 
slope. 


Approx 
iinat« 
cable 
yards. 


Feet.    I 
2  tol  { 


1.  l| 


2.5  1  n 

3      ,ll 

8      144 


n 


100,000 

11,000 
23.100 


Approxi- 
mate cost. 


Unknown. 

$1,500 
Unknown. 


Date  of  eon- 
stmotion. 


I884,1892>93. 


Metkod  of  eonttroc- 
tkm. 


1884 

Unknown. 


50,600 

21,400 

7,200 

8,000 


f 


Unknown.   Prior  to  1860. 

Unknown.: do 

12,140     1891 

Unknown.    1884 

Unknown.!  1858 

2,000  ,  1884 


57,200 
139,500 

5,420 
4,500 

7.500 
7. 200 


20,700 


I 


14      1     U      1       43,500 


Junior 

Point  Celeste. 


Do 

Woodland  . 


Vevay.... 
Magnolia . 


4 
12 


2 

4 
I 
12 

I  4 


Jt   IJt 


1 
1  , 

1  ' 
I 

1 
1 


20,500 
97,500 


1,620 
95,000 


Unknown.,  1858 

15.247  ,  1887 

I  , 

Unknown.!  Prior  to  1860. 
Unknown.    1691 

Unknown.,  Priur  to  1860. 
1,800  1  1891 


300  I  1892. 


5,600 


1882. 
1894. 


Dredge  and  wbcen»i- 

rows. 
Wheelbarrows. 
Wheelbarrows    ind 
shovels. 
Do. 
Do. 
Do. 
Do. 
Caat  with  shovel*. 
Shoveb  and  wheelbir- 
rows. 
Do. 
Dredged. 

Cast  with  sboTvls. 
Wheelbarrovs    and 

shovels. 
Unknown. 
WheeltasRowB    and 

shovels. 
Shovels. 
Do. 

Dredge. 


8,000,  1884 ,  Wheelbarr&vi    and 

!  I      shovels. 

Unknown .    Primr  to  1860 . .         Do. 
Unknown .    Prior  to  1858. ,  Dredge  sad  wbeelbar 
I      rows. 

1884 Shovels,ctc 

1858 1  Dredge  sndwheflUr 

I      rows. 

1889-1891 1  CastwithshoTda. 

Unknown.]  Unknown Wheelbarrows,  ahor 

ela,  and  dredge. 


Unknown 
Unknown 


Unknown. 


N«.eofpUnUtf«n.    '^S^^^IS^*' 


ing  against— 


Southftide Crevasse  water.. 

AmesviUe do 

AmesviUe  to  Gretna...! do 

Aurora ; do 


Orleans , do  . 

Stanton , do  . 


Beka. 


.do. 


Magnolia do  . 

Fort  St.  Leon do  . 

Belle  Chasse | do  . 


Concession  and  Concord 

OakPoint 

Cedar  Grove 

Sarah 

Live  Oak  Grove 

Star 


.do. 

.do. 

.do. 

do. 

.do. 

.do. 

LaRenasite(settlefflent) do  . 

Alliance,  St.   Rosalie,    do. 

and  Myrtle  Grove. 
Deer  Range do  . 


Bffeotiveneas.  ' 

Highest  water  6  feet  against  ; 

levee. 
Broke  during  Daris  crevasse. 

Did  not  protect  DaWs  and 
Ames. 

Inundated  ftom  Bell  cre- 
vasse, 1858. 

.....do 

Broke 


Thorough 

Water  from  Bell  ran  over. . 


Thorough 

Water  from  Davis  and  Ames 

ran  over. 
Water  from  Ames  ran  over. . . 

Water  from  Davis  and  Ames 

5  feet  over  top. 
Water  from   Ames   14   feet 

over  top. 
Water  from  Davis  and  Amen 

4  feet  over  top. 
Water  frt)m  Ames  ran  nv«r. . . 


Highest  water  3  feet  against. 

Water  from  Davis  and  Ames 

ran  over  top. 
Not  tested 


Thorough  . 


15,000   feet  fr 

sippi  River. 
5,200  feet  from 

River. 
6,000  feet  fkora 

River. 
4,000  feet  from 

River. 
Do. 
4,800  feet  from 

Ri^'er. 
3^000  feet  from 

River. 
4,000  feet  from 

River. 

1,600  feet  from 

River. 
3,100  feet  from 

River. 
3,O0U  feet  from 

River. 
1,600  feet  from 

River. 
7,000  feet  from 

River. 
2,000  feet  from 

River. 
850  feet  from 

River. 
1.900  feet  from 

River. 
8,500  feet  frooi 

River. 
S,SOO  feet  from 

River. 


am  }ii9ay 
Miasisflp^ 

MissusipfB 

Missinippi 
Missiaiippi 
Missiiiippi 

UissiMippi 
MiasJAsippi 

Missij«ipF 
MisMMipP 
Hisai^ipp 
liisiiaaiFp: 
Hiasiasippi 
Hiasmippi 
Hiisitfipp! 
mtgiMJp^a 
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Table  of  private  proteotion  levees — Continued. 
BABATARIA  LEVBB  DISTRICT-Continued. 


Xame  of  plaiitatioD. 


Junior 

Point  Celeste . 
Do 

Woodland-... 


Veray 

MaguoliA . 


Purpose  of  protect- 
ing against— 


Crevasse  water . . 
...do 


.do. 
.do. 


do. 
.do. 


Effectiveness. 


Water  from  Davis  ran  over . . . 
3    feet 


Water   flrom    Davis 

over  top. 
Thorottgu 


.do. 
.do.. 


Be  marks. 


3,500  feet  from  Mississippi 

Biver. 
7,000  feet  from  Mississippi 

River. 
3,000  feet  from  Mississippi 

Biver. 
5,000  feet  from  Mississippi 

Biver. 


.do ,  4,000  feet  from  Mississippi 

I      Biver. 


LAKE  BORGXE  LEVEE  DISTRICT. 


Name  of  planta- 
tion. 


Hame  of  owner. 


Corinne 

Saxenholm 

Repose  

Poydras  

Caernarvon 

OrangeGrovo 

StClair 

MonPlaisir 

Scarsdale 

Stella 

Mary 

Promised  Land 

linwood 

Greenwood 

Fanny 

Belair 

Fairview 

Monticello 

Burbridge 

Monsecour 

Harlem 

Belleviow 

Bohemia 


A.  L.  BlchATdflon 

B.B.Story 

B.  8c  M.  Lehman 

Hill&GiUia 

Fred  Meyer 

M.Frank 

George  G  arr 

H.F.£emochan 

do 

S.  Hamer , 

S.Mathe 

B.  C.  McCann  heirs 

EliasLathrap 

Irving  S.  Lathran 

Citizens  Bank  of  New  Orleans,  La. 
Belair  Planting  Co 

do 

C.  V.  Thibaut  and  others 

S.  Haspel , 

John  Kelly 

S.  Haspel 

Estate  of  Bradish  Johnson , 

K.  M.Hehert 


Below 
Cairo. 


Length  of  levee. 


Mile*. 

972 

»74 

076 

977 

978 

979.5 

982 

983 

984 

98A 

987.5 

988.5 

989.5 

990 

903 

995 

996 

997 

998.5 

999.4 
1, 002. 5 
1,004.5 
1,014 


Back 
line. 


F€tt 

3,600 
8,000 
4,200 
7,920 
4,825 


Side 
line. 


Feet. 
5,700 
8,000 
4,000 


6,000 
4.400 
8.600 
9,400 
3,400 
9,400 
3,300 
2,400 
9,120 
22,000 


2.600 
5,200 
10.200 
4,600 
6,000 
8,492 


8,000 


2,200 
6,000 
15,000 


2,500 
5,200 
2,200 
6,000 
7,400 


Average 
height. 


Feet. 
2 
2 

1.5 
2 
2 
2 

3.5 
2 
4 
3 
3 
4 
3 
3 
4 
4 


3 
4 
4 

.  3.5 
3.5 

4 


Name  of  planta- 
tion. 


Section. 


Corinne 

Saxenholm .... 

Bepoae 

Poydras 

Caernarvon  .  - . 
Orange  Grove. 

St.CUir 

Mon  Plalair... 

Scarsdale 

iStella 

Mary. 

IVoni&ed  Land 

Lin  wood 

Greenwood 

Fanny 

Belair...*. 

HontioeUo 

Burbridge , 

Monsecoar 

Harlem 

Belleview 

Bob^nia 


PNa  9S 


Crown. 


Feet. 
3 
1 
3 
4 
4 
4 
6 
2 
6 

2.5 
8 

3.5 
3 
3 
6 
4 

2 
4 

4 
4 
3 
6 


Front 
slope. 

Feet. 
Utol 

i'  1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 


U  1 

2  1 

2  1 

2  1 


Back 
slope. 


Feet. 
Utol 

n    1 

2       1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Approz- 
imnte 
cubic 
yards. 


4,200 

4,800 

3,000' 

4.100 

2,500 

3,600 

7,400 

1,620 

17,800 

15,120 

5,200 

16,400 

3,300 

6,100 

31. 400 

67,900 


1         3,700 
1  !     18,000 


H  1  j  18,400 

2  1  1  15,200 

2  1  ;  17,400 

2  1  17  600 


Approxi- 
mate cost. 


Date  of  con- 
strnction. 


$150 
400 
300 

Unknown. 
575 
825 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 
4,920 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

925 

2,000 

Unknown. 
Unknown. 
Unknown. 
Unknown. 


1874 

1879 

1860 

1862 

Unknown 

....do 

1853  or  1854... 
Prior  to  1862.. 
Prior  to  1874.. 
1874 

iaooloi'.'.!!!!!! 

Prior  to  issi".! 
Prior  to  I860.. 
1874  or  prior-. 

1891 

Prior  to  1870.. 

Prior  to  1876.. 
Prior  to  1871.. 

.....do 

Prior  to  1867.- 


Method  of  con- 
strnction. 


Cast  with  shovels. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Wheelbarrows. 

Do. 
Shovels. 

Do. 

Probably  shovels. 

Do. 
Wheelbarrows  and 

dredge. 
Shovels. 

Wheelbarrows  and 
shovels. 

Do. 
Shovels. 

Do. 

Do. 
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Table  of  private  proteeiion  IfMsr— Continned. 
LAKE  BORGNE  LEVEE  BISTRICT^CoiiUiiued. 


Xfame  of  planta- 
tion. 


Corinne  — 
Saxonholm  . 


Repose  .. 
Poydraa . 


Caernarvon — 
Orange  Groye.. 

St.  Clair 

MonPUiair... 


Soarsdale. 


Stella. 
Hary. 


Promiaed  Land. 

Lin  wood 

Greenwood 

Fanny 

Belair 

Honticello 

Barbridge 

Monsecoor 

Harlem 


Belleview. 
Bohemia.. 


Purpose  of  protecting— 


High  tides  of  lake. 
....do 


.do. 
.do. 


.do. 
.do. 


Feared  creyaese  English 

Turn. 
Swamp  water  and  high 

tides. 

Swamp  water  and  possi- 
ble crevasse. 

From  crevasse 

Swamp  water  and  high 
tides. 


....do 

Swamp  water 

High  tides  and  crevasses 

....do 

High  tides  and  crevasse 

Tidewater 

....do 1 

....do 

....do 


.do. 
.do. 


Effectiveness. 


Lake  Storm  water  8  inches 

over  levee. 
Lake  Storm  water  1|  inches 

over  levee. 

....do 

1  foot  water  against  in  low 

places. 


.do. 
.do. 
.do. 


2     feet     highest     known 
against  levee. 

Highest  water  4  feet,  1974. . 


Highest  water  5  feet 

Water  ttom  Greenwood  ran 
over. 

Highest  water  againat  levee, 

3  feet. 
Thorough 


Highest  water  against  3 
feet 

Overflowed  by  Greenwood 
crevasse. 

Highest  water  4  feet;  thor- 
ough. 

Highest  water  3  feet ;  s  wamp 
water. 

Highest  water  4  feet ;  thor- 
ough. 

Highest  water  4  feet;  tide 
water. 

Highest  water  3.5  feet;  St. 


% 


r 


•hie  crevasse. 


Highest  water  to  top;  tide 
water. 


Remarks. 


5,700  feet  fh«  MiniMippi 

River. 
4,000  feet  ttom  Missiaaippi 

River. 
Do. 
Distance  from  river  t^ 

feet  one  end  and  7,000  iMt 

other  end. 
2,500  feet  from  Miasisiippi 

River. 
2,400  feet  from  Hissisdppl 

River. 
2,300  feet  tnm  HiasiMippi 

River. 
Joins  St  Clair  and  Scm- 

dale   levees;    3,000  feet 

fh>m  Mississippi  Bim. 
Held  out  water  fnua  Grees- 

wood  crevasse,  1974. 
Do. 
0,000  feet  ftom  MissiMippi 

River;  joins  StetU  ssd 

Promised  Land  lereet. 
Levee  is  built  thnmcfa  a 

swamp. 
3,500  feet  tma  l£issiMippi 

River. 
2,600  feet  from  river. 

8.000  feet  from  river. 

4,500  f4Mt  from  rivisr. 

8,500  feet  from  Miminippi 

River. 
2,000  f^t  Anom  river. 

800  feet  from  Misdsdppi 

River. 
8,000  feet  from  Missiittppi 

River. 
Do. 
2,500  feet  (hmi  MiMiwippi 

Rvier. 


Appendix  7  J. 

report  of  capt.  george  m*c.  derby,  corps  of  exgineersy  upon  use  of  thi 
dredge  ram  in  lbvkb  building. 

United  States  Engineer  Office, 

^010  Orleane,  La,,  June  4,  t89S. 

Colonel:  The  condition  of  the  channel  at  the  mouth  of  Red  River  is  soeh  that  it 
is  probable  that  the  dredge  Ra^n  vili  not  be  required  at  that  locidity  for  more  than 
a  very  few  months  during  the  present  season. 

As  this  dredge  was  buOt  to  pump  300  cubic  vards  of  sand  per  honr  and  doliver  it 
a  distance  of  300  feet  from  the  side  of  the  dredge  and  10  feet  above  the  water,  sod 
as  her  ordinary  operating  expenses  do  not  exceed  $44  per  day,  it  appeared  to  me  thst 
it  on^ht  to  be  practicable  to  deliver  this  material  on  shore  and  construct  a  leree 
with  it  for  very  much  less  than  the  actual  cost  of  doing  the  work  with  the  wheel 
scraper  by  contract.  This  should  be  the  case  particularly  in  the  Lake  Boigno  and 
Barataria  districts,  where  the  levees  are  rarely  more  than  8  feet  high  nor  more  than 
100  feet  from  the  edge  of  the  bank,  and  where  the  level  of  the  bank  is  so  low  that 
wheel  scrapers  do  not  work  to  atl vantage  on  aooonnt  of  the  bogging  of  the  mnles. 
The  average  cost  of  the  work  done  in  tnese  districts  last  year  was  13.7  cents  per 
cubic  vara  as  against  12.4  cents  for  the  whole  of  the  fourth  district. 

If,  then,  the  material  can  be  dredged  and  delivered  on  the  line  of  the  levee  for 
about  2  cents  per  cubic  yard,  the  difference  between  this  and  13.7  cents  ought  to 
afford  an  ample  margin  for  controlling  the  flow  of  water,  separating  it  from  the  solid 
material,  and  causing  the  latter  to  deposit  in  the  shape  of  a  levee,  provided  it  is  prac- 
ticable to  do  it  at  all. 

Under  this  belief  I  recently  put  the  Bam  to  work  enlarging  the  levee  on  Nine  Mile 
Point,  opposite  CarroUton,  an  old  levee,  8.5  feet  high  and  of  weak  section,  which 
ire^uired  raising  and  strengthening  by  enlarging  on  the  riverside. 
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The  dredge  was  on  the  work  twelve  days,  when  she  had  to  stop  to  go  to  Red  River. 
The  difficulties  encountered,  though  only  such  as  were  anticipated,  proved  muchmore 
difficult  to  cope  with,  with  only  rough-and-ready  apppliances,  than  was  expected; 
so  that  the  practical  results  ohtained  were  limited  to  building  a  short  length  of  levee 
to  the  full  height  of  the  old  levee  and  raising  a  Hue  about  1,400  feet  long  an  average 
height  of  about  2  feet.  This  work  was,  however,  sufficient  to  demonstrate  the  prac< 
ticabllity  of  the  system  and  to  develop  the  essential  details  of  a  working  method, 
so  that  with  the  knowledge  we  now  have  the  dredge  can  be  put  to  work  and  kept  at 
virork  without  constant  interruption,  due  to  washouts  on  the  line  of  the  levee. 

Four  methods  of  confining  the  flow  and  separating  the  solid  material  were  tried. 

(1)  Raising  a  small  levee  of  earth,  about  1  foot  high,  along  the  foot  of  the  slope 
of  the  new  work,  parallel  to  the  old  levee;  pumping  into  the  space  between  this 
small  levee  and  the  old  one ;  using  the  material  pumped  to  raise  the  small  levee 
inch  by  inch ;  allowing  the  water  to  flow  off  longitudinally,  escaping  at  the  farther 
end  of  the  work,  about  1,300  feet  away. 

(2)  Substituting  for  the  small  levee  above  described  a  line  of  plank  on  edge,  held 
in  place  by  a  line  of  pickets  driven  into  the  ground,  then  placing  successive  lines  of 
planks  secured  in  like  manner,  at  such  height  and  interval  as  to  raise  the  levee  in 
small  terraces  as  shown  on  the  sketch  below. 


.(Sf^ 


r^.^ 


The  water  to  escape  longitudinaUy,  or  when  necessary  laterally,  over  the  top  of 
eaeli  terrace. 

(3)  Placing  a  line  of  light  timbers  at  intervals  of  10  feet  on  the  proposed  slope, 
like  rafters  of  a  roof;  laying  the  plank  on  these  rafters  so  as  to  raise  the  slope  grad- 
nally,  plank  by  plank,  keeping  the  edge  of  the  topmost  plank  only  an  inch  or  two 
above  the  level  of  the  solid  material  deposited  inside ;  securing  the  foot  of  the  slope 
l>y  means  of  a  flap  of  bagging  tacked  to  the  edge  of  the  bottom  plank  and  buried  in 
the  ground,  the  surplus  water  to  escape  laterally  by  flowing  over  the  edge  of  the 
top  plank. 


Surfizceofjfepasit. 


Sun/Qice  ofCrouTtd. 
^^-I?€ficble  t/Ucin^^j  ofbctgi^in^. 
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(4)  Substitutinff  light  framea  covered  with  baffging  for  the  plank  above  meatitmed, 
allowing  the  sarplae  water  to  escape  laterally  by  percolation  through  the  bagging. 

The  above  four  methods  are  mentioned  in  the  order  of  their  Bimplicitv  and  ecoaomy. 

The  first  failed  entirely  on  account  of  the  impracticability  of  nandling  tlie  freshly 
deposited  material  fast  enough,  to  raise  the  small  levee  to  keep  pace  with  the  work 
of  the  pump. 

The  material  (ordinary  batture  sand)  when  first  deposited  is  in  the  nature  of  a 
very  sticky  quicksand,  which  it  is  almost  impossible  to  handle  with  either  shovel  or 
hoe. 

As  soon  as  the  small  levee  was  overtopped  anywhere  along  the  line  a  crevatw 
occurred,  which  rapidly  enlarged  and  drained  out  all  the  connned  water,  washing 
away  much  or  the  work  accomplished.  These  crevasses  were  difficult  and  expensive 
to  repair. 

The  second  method  succeeded  as  soon  as  experience  had  shown  how  many  inches 
the  bottom  of  each  terrace  plauk  should  be  made  to  overlap  the  top  of  the  preceding 
one.  The  minimum  lap  was  found  to  be  4  inches,  and  I  think  in  practice  6  inches 
would  be  better. 

A  sufficient  length  of  the  levee  was  raised  to  a  height  of  8.5  feet  to  develop  the 
fact  that  the  difficulty  of  the  work  does  not  increase  materially  as  the  levee  gains  in 
height.  The  topmost  terraces  were  constrncted  with  the  same  ease  as  the  lower 
ones,  once  the  proper  method  was  understood. 

The  third  method  was  tested  sufficiently  to  prove  its  practicability,  but  it  is 
materially  more  expensive  than  the  second  method  and  is  not  worth  develc^ing, 
since  the  cheaper  method  is  satisfactory. 

The  practicability  of  the  fourth  method  remains  in  doubt^  and  it  is  still  more 
expensive  than  the  third. 

In  my  projects  for  the  expenditure  of  the  funds  for  1896, 1  have  recommended  that 
in  suitable  cases,  levee  work  be  done  with  the  ram  when  she  is  not  required  in  Old 
River.  I  think  this  method  of  construction  is  worth  developing,  as  it  may  lead  to 
important  reductions  in  the  cost  of  levee  work,  as  the  f<mowing  figures  woold 
suggest : 


Crew  of  Bam. 


Per 
month. 


ImuBtor $140.00 


1  enjcineer . 
1  engineer . 
1  engineer ... 
1  flremon  . . . . 

I  cook 

1  watchman  . 
1  dock  hand.. 


90.00 
85.00 
60.00 
46.00 
45.00 
45.00 
40.00  ■ 


3  deck  hands,  at  $30. 
,  1  cahin  boy , 


Crew  of  Ram. 


ToUl 

,  Sub«iat6Dce  12  men,  at  40  oenta. 
j  Oil  and  waste 


Per 
month. 


$90.00 
20.00 


Total  for  wages,  sabsistence,  etc .       810.  vo 


060.00 

144.00 

0.00 


Assuming  twenty-five  working  days  to  the  month,  the  daily  expense  on  The  Ram 
would  be  ^2.40  plus  $12  per  diem  for  coal. 

The  expense  on  shore  would  be : 

6deck  hands,  at  $30 $180,00 

Subsistence,  at  $12 72.00 

Total  per  month 252.00 

Total  per  working  day 10.08 

For  the  construction  of  a  levee  1,000  feet  long  and  10  feet  high,  containing  13,000 
cubic  yards  of  material,  about  10,000  feet  of  lumber,  at  $12  per  1,000  feet^  would  be 
necessary,  which  would  cost  $120,  say  1  cent  per  cubic  yard,  but  as  nearly  all  of  this 
lumber  would  be  used  again  and  again,  it  would  be  safe  to  estimate  its  cost  at  0.25 
cent  per  cubic  yard. 

No  measurements  have  ever  been  made  that  will  give  positive  information  as  to 
the  number  of  cubic  yards  of  material  The  Ram  will  handle  day  in  and  day  ont  On 
her  contract  tcHt  she  pumpe<l  300  cubic  yards  per  hour.  It  would  seem  as  if  she 
might  be  counted  upon  to  do  2,000  cubic  yards  per  day  often  hours. 

At  this  rate  of  progress  the  expense  account  wouldstand  as  follows : 

Per  eaWo  y»rf- 

Labor,  subsistence,  etc.,  on  7?flfii,  $44.40 $(10222 

Labor,  subsistence  on  land,  $10.08 0050 

Lumber 0025 

Total 0297 

or,  say,  3  cents  per  cubic  yard. 
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It  is  probable  that  contingencies  of  one  kind  and  another  will  run  this  price  up 
5  or  6  cents,  at  first  at  any  rate;  but  there  still  remains  a  wide  margin  between  this 
and  the  contract  price  of  13.7  cents. 

It  is  farther  to  be  borne  in  mind  that  the  wages  of  the  master  of  The  Ram^  and  part 
of  the  erew»  must  run  on  whether  she  is  at  work  or  idle,  and  there  would  therefore 
be  economy  in  finding  some  useful  work  for  her  to  do  when  not  required  in  Old 
RiveT. 

Very  respectfully>,  your  obedient  servant, 

Geo.  McC.  Derby, 
Captain  of  Engineers, 
Lieut.  Col.  6.  L.  Gillespie, 

Corps  of  Engineers f  U.  8.  J,, 

President  Mississipfi  River  Commission. 


United  States  Engineer  Office, 
yew  Orleans,  La.,  September  17, 1894, 

Abstract  of  proposals  received  in  response  1o  advertisement  dated  September  4, 1894,  opened 
this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the  construction  of  a  levee  on 
Cowpen  Neck,  near  Natchez,  Miss. 

[Propoeals  marked  "  are  the  losi^est  received,  and  the  bidden  being  considered  responsible,  they  are 
recommended  for  acceptance.    Bid  No.  1  is  for  all  or  none.] 


No. 


Ko. 


Kame  and  address  of  bidder. 


Embank- 
ment and 
excava- 
tions, 58,000 
cubic  yarda. 


JohnS<^ott&  Sons,  St  Louis,  Mo 

Lamb  &  Carry,  Memphis.  Tens 

Edwin  B.  Helsason,  Natchea,  Miss 

Hayes  Bros.,  Baton  Rouge.  Ia 

C.  l>.  Leeper  Sl  Co.,  Baton  Rouge.  La 

J.  A.  Andrews  &,  Sob,  Baton  Kouge,  La 

Eltringham  Construction  Co..  Natchez,  Miss 

A.  P.  Martin,  Waterproof  La 

Manning  &.  Gibson.  Oakwood,  Miss 

Albert  H.GUleapie,Vidalia,  La 

D.  B.  Hearin  &  Co.,  Baton  Ronge,  La 

0.  A.  Winter,  Greenville.  Miss 

Chas.  fi.  Daroeron  &  Co..  Friars  Point,  Mis^. 
Jnnias  B.  Ward,  jr.,  Longwood,  Miss 


Section  A. 


Genu. 
11.40 

lU 
10 
17 

lit 

MO 
14 
15 

13.90 
13.20 
12* 
13} 
11.99 


Total  cost 
of  section. 


Embank- 
ment and 
excava- 
tions, 58,000 
cubic  yards. 


$6, 612. 00 
6,525.00 
6,800.00 
9,860.00 
7,830.00 
7, 975. 00 
5,800.00 
8, 120. 00 
8, 700. 00 
8,062.00 
7, 656. 00 
7,250.00 
7,830.00 
6,954.20 


Section  B. 


CtnU. 
11.40 
HI 


17 
15.74 

.1? 
1? 


16 
18 


Total  cost 
of  section. 


$6,612.00 
6,815.00 


9,860.00 
9,129.20 
7,975.00 
6.380.00 
8,265.00 
8,120.00 


9.280.00 
10,440.00 


17ame  and  addroM  of  bidder. 


Embank- 
ment and 
excava- 
tions, 58.000 
cubic  yards. 


John  Soott  ii  Sons,  St.  Lonis,  Mo 

Lamb  &  Carry,  Memphis,  Tenn 

Edwin  B.  Helgason,  Natches,  Miss 

Hayes  Bros.,  Baton  Rouge,  La 

C.  D.  Ijeeper  Sl  Co.,  Baton  Ronge,  La 

J.  A.  Andrews  8c  Son,  Baton  Ronge,  La 

Eltringham  Construction  Co.,  Natefaez,  Miss. 

A.  P.  Martin,  Waterproof,  La 

Manning  Sc  Gibson.  Oak  wood.  Miss 

C.  A.  winter,  Greenville,  Miss 

Chas.  H.  Dameron  &  Co.,  Friars  Point,  Miss. 


Section  C. 


CtnU. 
11.40 
-114 


17 

14* 

131 

16.45 

15 

13.97 

15i 

15 


Total  cost  of 
levee. 


Embank- 
ment and 
excava- 
tions, 58,000 
cubic  yards, 


$6, 612. 00 
6,670.00 


9.860.00 
8.410.00 
7,975.00 
9, 541. 00 
8,700.00 
8.102.60 
8. 990. 00 
8.700.00 


Section  D. 


Total  cost 
of  levee. 


Cents. 
11.40 

25 

13.97 

17.04 

17.45 

14 

12.97 


i§ 


$6,612.00 
9,135.00 
6,670.00 

14, 600. 00 
8, 102. 60 

10, 092. 00 

10, 121. 00 
8,120.00 
7, 522. 60 
9, 715. 00 
9,570.00 


Amount  available $157,190.11 

Amount  covered  by  this  abstract 25,520.00 

Balance 131  670.11 
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United  States  Engineer  Office, 
New  Orleans f  La,,  September i4j  1S94. 

No.  9  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  Sep- 
tember IS,  1894,  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineen,  for  tkt 
construction  of  levees  in  the  fourth  district,  improving  Mississippi  Btver. 

LOWER  TENSAS  LEVEE  DISTRICT. 

are  the  loweat  received,  aod  the  bidders  being  considered  reepoiuibk,tI)6T 
are  recommended  for  acceptance.] 


[Propoealfl  marked  tfaua 


No. 


Name  and  address  of  bidder. 


Hard  Times,  enlargement.  Deer  Park,  enlargemeDL 


Embank- 
ment and 
excava- 
tious,  35,000 
cubic  yards. 


Eltringbam  Construction  Co.,  Natchez,  Miss. 

Edwin  B.  Helgason.  Natchez,  Miss 

Sullivan  &.  Gray.  Baton  Roiise.  La 

J.  A  Carson.  Baton  Rouge,  La 

Gat  uish  Si  O  Neil,  Memphis,  Tenn 

Aluert  H.  GiUespie,  Vidalia,  La 

John  Scott  Sl  Sons,  St.  Louis,  Mo 

James  R.  Marlow,  Natchez,  Miss 

A .  P.  Martin ,  Waterproof,  La 

Manning  &  Gibson,  Oakwood,  Miss 


Cents. 


33 

22 

*19.90 

'24."»"' 


Total  cost  of 
levee. 


Embank- 
ment and 
ezcaTa- 
tions.  15,000 
cubic  yards. 


$11,560.00 
7.700.00 
e,9G5.00 


8,715.00 


10,150.00 


Oetitf. 
18 
12| 
17 
15 

14.40 
•12.40 
17 


16 
15 


Total  cost 
of  levee. 


t2,7(».O0 
I,875t00 
1560.00 
2, 294100 
2,mOD 

i.«aoo 

2,550.00 


2,  moo 

2,250.00 


No. 


Name  and  address  of  bidder. 


Forest  Home. 


!  Embank- 
ment and 
i    excava- 
tions, 90,000 
cubic  yards. 


Eltringham  Construction  Co.,  lifatches,  Miss. 

Edwin  B.  Helgason,  Natchez,  Miss 

Sullivan  &  Gray,  Baton  Rouge,  La 

J.  A.  Carson,  Baton  Rouge,  La 

Garbish  &  O'Neil,  Memphis,  Tenn 

Albert  fl.  Gillespie,  VidaUa,  La 

John  Scott  &.  Sons,  St,  Louis,  Mo 

Junes  R.  Marlow.  Natchez.  Miss 

A.  P.  Martin.  Waterproof,  La 

Manning  &,  Gibson,  Oakwood,  Miss 


Cent§, 


14 
15 
13.70 


15* 
15 


Total  cost  of 
levee. 


Embank-  I 

mentand  '  Toulcort 
excava-    '  «,!--«. 
Uons,  32,500    ''^^^^ 
onbioyards. 


$12,000.00 
13,500.00 
12,330.00 


10,630.00 


18,960.00 
13,500,Ov 


Ashley,  new  and  eo- 
largeiDeBt 


CenU, 
15.40 
9 

IH 

12.99 
11.45 
*7.9J 
11.9 

"I 
13 

14 


$5,005.00 
2,«25.M 
4,712.30 
4,221.:5 
3,721.25 
2.577.S 
3,»7.5« 
3,81&:3 
4,225.0} 
4,a30.i» 


Amount  available ^KS 

Amount  covered  by  this  abstract 81,932.5 

Balance W.On.^ 
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United  States  Engineer  Office, 

New  Orleans,  La.,  September  25, 1894,     • 

No-  10  (1895). — Abatraci  of  proposale  received  in  response  to  advertisement  dated  Sep- 
tember 13,  1894,  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the 
eanetnteUon  of  Uvees  in  the  fourth  district,  improving  Mississippi  Biver* 

ATCHAFALAYA  LEVEE  DISTRICT. 

[PropoMls  nuirked  thns  *  are  the  lowest  received,  and  the  bidders  considered  responsible,  tbey  are 

recommended  for  acceptance.] 


Xo. 


N'ame  and  address  of  bidder. 


Eyergreen,  enlarge- 
ment 


Embank- 
ment 
and  exca- 
vations, 
8,000  cu- 
bic yards. 


Total  cost 
of  levee. 


Olivia,  enlargement 


ment 

and  exca- 

Total cost 

vations, 

of  levee. 

37,000  cu- 

bic yards. 

Cents. 

13.40 

$4.0(8.00 

13 

4,810.00 

11.93 

4,414.10 

16 

5,920.00 

12.73 

4,710.10 

14.96 

5,535.20 

13.74 

5,083.80 

11 

4,070.00 

Ml 

4,070.00 

Donoran  A  Daley,  Baton  Boiige,La... 

J.  A.  Carson,  Baton  Rooge,  La 

John  Scott  &  Sons,  St.  Lonis,  Mo 

CL  D.  Leeper  &.  Co.,  Baton  Eoage,  La. , 
Snlli-van  &  Gray,  Baton  Ronge,  La. . . . 
Israel  R.  Bobbftt,  Baton  Ronge,  La.. 
R.  H.  (^gley  &  Co.,  St.  Louis,  Mo. . . 

Hayes  Bros.,  Baton  Rouge,  La 

P.  J.  MiUett,  Baton  Ronge,  La 


Cents. 
19* 
17 

19.9 
24 
16.92 


$1,560.00 
1,360.00 
1,592.00 
1,920.00 
1,353.60 


14.93 
15 


1,194.40 

880.  UO 

1,200.00 


No. 


Arcadia,  enlargement. 


Name  and  address  of  bidder. 


Embank- 
ment 
and  exca- 
vations, 
22,000  cu- 
bic yards. 


Total  cost 
of  levee. 


Embank- 
ment 
and  exca- 
vations, 
13,200  cu- 
bic yards. 


Last  Hope. 


Total  cost 
of  levee. 


John  Treinen,  DonaldsonTille,  La , 

Donovan  &  Daley,  Baton  Rouge,  I«a. . . 

J.  A.  Carson,  Baton  Rouge,  La 

John  Scott  &  Son?,  St.  Louis,  Mo 

C.  D.  Leeper  A  Co.,  Baton  Rouge,  La., 

SnUivan  St  Gray,  Baton  Rouge,  La 

Israel  R.  Bobbitt,  Baton  Rouge,  La... 
R.  M.  Qoigley  &  Co.,  St.  Lonte,  Mo.... 
Geo.  Byrnes  &  Co.,  Baton  Rouge,  La. . 

Hayes  Bros.,  Baton  Ronge,  La , 

P.  J.  Millett,  Baton  Ronge,  La 

D.  B.  Heaiin  &  Co.,  Baton  Rouge,  La. 


Cents. 


10.70 

17 

10.73 


$3,354.00 
3,740.00 
2,360.60 


13 

13.20 

11.93 

*10| 
11 


2,860.00 
2,904.00 
2,624.60 
2,530.00 
2,310.00 
2,420.00 


Cents. 
11.25 
10.70 
12 
13 
14 
*9.43 

llf 
11.93 

10 

i^ 

12 


$1,485.00 
1,412.40 
1,584.00 
1. 710. 00 
1,848.00 
1, 244. 70 
1,  SOL  50 
1, 574. 76 
1, 485. 00 
1,320.00 
1,660.00 
1,584.00 


No. 


Name  and  address  of  bidder. 


Embank- 
ment 
and  exca- 
vations, 
10, 000  cu- 
bic yards. 


Soulouqne,  enlarge- 
ment. 


Total  cost 
of  levee. 


Embank- 

ment 
and  exca- 
vations, 
13,500  cu- 
bic yards. 


Beatty. 


Total  cost 
of  levee. 


John  Treinen,  Donaldsonrille,  La. . . . , 
Donovan  St  Daley,  Baton  Rouge,  La. . . 

J.  A.  Carson,  Baton  Rouge,  La 

John  Soott  &  Sons,  St.  Louis,  Mo 

C.  D.  Leeper  &  Co.,  Baton  Ronge,  La. , 

Sullivan  Sc  Gray,  Baton  Rouge,  La 

Israel  R.  Bobbitt,  Baton  Rouge,  La ... . 

R.  M.  Qnigley  Sc  Co.^t.  Louis,  Mo 

Hayes  Sros.,  Baton  Rouge,  La 

P.J.limett,BatonRouge,La 

D.  B.  Hearin  Sc  Co.,  Baton  Rouge,  La. . , 


Cents. 

11.05 
-10.70 

17 

13.4 

14 

11 

14 

11.93 

12 

14 


$1,195.00 
1, 070. 00 
1, 70O.  00 
1,340.00 
1,400.00 
1, 100. 00 
1.400.00 
1,193.00 
1,200.00 
1,400.00 


Cents. 
10.94 
12.40 
11 

10.7 
13 
*9.43 

10.93 
9.90 
12 

n.2o 


476.90 
674.00 
485.00 
444.50 
755.00 
273.05 
535.62 
475.55 
336.50 
620.00 
512.00 
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No.  10  (1895). — Abstract  of  proposals  received  in  response  to  adveriisemeni  iaied  Sep- 
tember 13, 1894,  etc. — Continaed. 

ATCHAFALAYA  LEVKE  DISTRICT-ConUnaed. 


No. 


Name  and  addrens  of  bidder. 


Embank 

roent 
and  exca- 
vations, 
25,000ca- 
bic  yards. 


Donovan  &.  Daley,  Baton  Ronge,  La. . 

J*.  A.  Carson,  Baton  Kouge,  La 

John  Scott  &.  tSons,  St.  Louis.  Mo , 

C. D.  Leeper  &  Co.,  Baton  Rouse,  La.. 

SdIH van  &,  Gray,  Baton  Rouge,  lia 

Israel  R.  Bobbitt,  Baton  Rouge,  La.... 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

Haves  Bros.,*  Baton  Rouge,  La 

P.  J.  Millett,  Baton  Rouge,  La 

D.  B.  fieai-in  &.  Co.,  Baton  Rouge,  La. . 


Palo  Alto,  enlarge- 
ment. 


OenU. 
*12.40 

15 

12.9 

13 

16 

121 

14.99 

13 

17 


Total  cost 
of  levee. 


Dnnboyne,  enkrgir- 
ment. 


Embank 

men! 
and  exea- 
vations, 
3,000  cu- 
bic yards. 


Total  MMt 
of  \tvse. 


$3,100. 
3,750. 
3,225. 
3,250. 
4,000. 
3,218. 
8,747. 
3,250. 
4,250. 


CenU. 

00 

14.40 

00 

16 

00 

17 

00 

*13 

00 

154 

75 

1496 

50 

13 

00 

14 

00 

17 

13 

$mo5 

480.00 
510.  N 
WM 

4ti.» 
390.  (»< 
CD.O0 
5101  tiO 


No. 


Name  and  address  of  bidder. 


Donovan  &  Daley,  Baton  Ronge,  La. 

J.  A.  Carson,  Baton  Rouge,  La 

John  Scott  &,  Sons,  St  Louis,  Mo — 
C.  D.  Leeper  &  Co.,  Baton  Rouge,  La. 
Sullivan  &  Gray,  Baton  Rouge,  La. . . 
Israel  R.  Robbitt,  Baton  Rouge,  La. . 
R.  M.  Quigley  &,  Co.,  St.  Louis,  Mo. . . 

Hayes  Bros.,  Baton  Rouge,  La 

P.  J.  Millett,  Baton  Ronge,  La 


Eimer. 


Rice,  enlarpfBiest. 


Embank- 
ment 
and  exca- 
vations, 
34,000  cu- 
bic yards. 


CenU. 
*12.90 

14 

14.7 

16 

14 

14.70 

12.93 

15 

17 


Total  cost 
of  levee. 


Embank- 1 
ment  ! 
andexca-;  Total  rat 

vations,     of  leree. 

6,000  ca- 
ble yards. 


$4,386.00 
4,760.00 
4,998.00 
5,440.00 
4,760.00 
4,998.00 
4,306.20 
5,100.00 
5,780.00 


CenU. 
14.40 
15 
147 
16 
13 
16 

1490 
*9.95 
12 


900.  A 

73uW 


Name  and  address  of  bidder. 

St.  Elizabeth. 

Tally  Ho. 

Old  Hickory. 

No. 

Embank- 
ment 
and  exca- 
vations, 
25,000  cu- 
bic yards. 

CenU. 

Total 
cost  of 
levee. 

Embank- 
ment 
and  exoa* 
vations, 
88,000  cu- 
bic yards. 

Total 
cost  of 
levee. 

Embank- 
ment 
and  exca^ 
vations, 
11,000  cu- 
bic yards. 

Total 

COSLd 

leree. 

1 

JohnTreinen,  Donaldsonville,  La. 

Donovan  &  Daley,  Baton  Rouge, 

La 

CenU. 

CenU. 
18 

1L40 

11 

14 

I1.SC- 

2 

13.90 

15 

12.7 

14 

12.72 

14{ 

12.70 

11 

12 

13,475.00 
3, 750.  OO 
3, 175. 00 

3,500.00 
3, 180. 00 
3, 718. 75 
3,175.00 
2,750.00 
3. 000. 00 

15.90 
15.45 
15.4 

$13,992.00 
13,596.00 
13,562.00 

1.2S4 

3 

4 
5 

J.  A .  Carbon,  Baton  Rouge,  La 

Jobn  Scott  6i  Siins,  St.  Louis, Mo. 

C.  D.  Leeper  &.  Co.,  Baton  Rouge, 

La 

1.210 

6 
7 

8 
10 

Sullivan  &  Gray,  Baton  Rouge,  La. 
Israel R. Bobbitt, Baton  Rouge, La. 
R.  M.  Onigley  &Co.,  St.LonrH,Mo. 

Haves  Bros.,  Baton  Ronge,  La 

P.  .r.  Millett,  Baton  Rouge,  La. . . . 

1).  B.  Hearin  &  Co.,  Baton  Rouge, 

La 

16.97 
14  74 
12.47 

U,  933. 60 
12.97L20 
10, 973. 60 

1 

1,U^5 
1.416 

11 
12 

11* 

10,120.00 

11 
11-40 

1,21'3 
1.S4 

St.  Elizabeth  and  Tally  Ho  levees  to  be  omitted  in  compliance  with  telegram  from  Cbief  of  Eo|:Jn*« 
dated  September  25, 1894. 
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ITnitbd  Statks  Engineer  Office, 
New  (Means,  La.,  Sepiembei-  26, 1894, 

No.  11  (1895). — Ahsiraci  of  propo$ala  received  in  reapome  to  advertisement  dated  Sep- 
tember IS,  1894,  opened  ihis  day  by  Capt.  John  MUHs,  Corps  of  Engineers,  for  the 
construction  of  lerees  in  the  fourth  district,  improving  Mississippi  liiver. 

[Proposals  marked  tfaas  *  are  the  lowest  received,  and  the  bidders  being  considered  responsible  they 

are  recommended  for  acceptance.] 

PONTCHARTRAIN  LEVEB  DISTRICT. 


Ko. 


1 
2 

7 
8 

11 
13   I 
14 
15   i 
16 
18 


Name  and  address  of  bidder. 


Jacobs. 


No. 


1 

2 

8 

9 

lO 

13 

15 

16 

18 


SalliTan  &  Gray,  Baton  Ronge,  La 

J.  A.  Carson.  Baton  Roug«.  La 

£Itrinfl;ham  Constmction  Co.,  Nat«bez.  Miss. 

K.M.Quigley  &Co..St.Loai8.Mo 

Jno.  Scott  Sc  Sons,  St.  Loots.  Mo 

C.  B.  Leeper  &  Co.,  Baton  Rogne,  La 

J ohn  Tremen,  Donaldsonville,  La 

Israel  R.  Bobbitt,  New  Orleans,  La 

D.  B.  Hearln  &  Co.,  Baton  Roage.  La 

Hayes  Bros.,  Baton  Rouge.  La 

Donovan  Sc  Daley.Baton  Rogne, La 

P.J.Millett,Baton  Rouge.La 


Total  cost 
of  levee 


$3,200.40 
3, 077. 20 


3, 920. 00 
3,640.00 
3, 724. 00 
3, 396. 40 
3,465.00 
3, 612. 00 
4,130.00 
3, 453. 33 
3,920.00 


Belmont. 

Embank 

ment 

ftndexca 

Total  cost 

vations. 

oi  levee. 

64.000  cu 

blc  yards- 

Cent*. 

15  93 

$10. 195. 20 

15.75 

lO.OgO  00 

14.74 

9.433.60 

14 

8. 960. 00 

14.9 

9,536.00 

m 

10.368  00 

14.90 

9,536.00 

15 

9.600.00 

17i 

11.003.33 

'14 

8,960.00 

Name  and  address  of  bidder. 


Frellsen. 


Embank 
ment 
andexca 
vations, 
31,000cu 
bic  yards. 


Total  cost 
of  levee. 


Sollivan  &  Gray,  Baton  Ronge,  La. . . 

J.  A.  Carson,  Baton  Ronge,  La 

It.  M. Quigley  &  Co..  St.  Louis,  Mo... 
Jdo.  Scott  &.  Sons,  St.  Lonis,  Mo.... 
C  I>.  Leeper  &.  Co.,  Baton  Ronge,  La, 
Israel  R. Bobbitt,  Baton  Rouge, La... 

Hayes  Bros.,  Baton  Rouge,  La 

Donovan  &  Daley,  Baton  Rouge,  La. 
P.  J.  Mjllett,  Baton  Ronge,  La 


Centg. 

16 
•13 
13.9 
19 
13| 

16.90  I 
15        I 


$4, 185. 00 
4,960.00 
4. 030. 00 
4,309.00 
5, 890. 00 
4, 146. 00 
3, 580. 00 
5,239.00 
4,650.00 


LAFOURCHE  LEVEE  DISTRICT. 


Ko. 


J 
2 
9 
lO 
11 
13 
15 
16 


Kame  and  address  of  bidder. 


Sullivan  &  Gray,  Baton  Ronge,  La.., 

J.  A.  Carson.  Baton  Ronge,  La 

Jno.  Scott  &  Sons.  St.  Louis.  Mo 

O- 1>.  Leeper  &  Co.,  Baton  Rouge,  La 

John  Trei'nen,  Donaldsonville,  La 

Xsrael  R.  Bobbitt,  Baton  Rouge,  La. . 

fiayes  Bros.,  Baton  Rouge,  La 

I>onovan  Sc  Daley,  Baton  Rouge,  La. 


Saulsberg. 


Embank- 
ment 
and  exca- 
vations, 
25,000  cu 
bic  yards. 


Cents. 
10.22 
14 

11.7 
13 
*9 

n.70 
n.95 
10.90 


Total  cost 
of  levee. 


$2, 555. 00 
3,500.00 
2.925.00 
3,2o0.00 
2,250.00 
2, 925. 00 
2,987.50 
2,725.00 


Fercbaud. 


Embank- 
ment 
and  exca- 
vations, 
16,000  cu- 
bic yards. 


Cents. 

10.93 

15 

16 

14 
*10.68 

10.90 

18 

11.70 


Total  cost 
of  levee. 


$1. 748. 80 
2, 400. 00 
2. 501).  00 
2.240.00 
1.708.80 
1.744.00 
2, 880. 00 
1,872.00 
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No.  11  il8&6). —Abitraci  of  propoMls  received  in  reeponee  io  adverHeewteni  dated  Sep- 
tember IS  J  1894 — ContiDoed. 

BARATARIA  LEYBE  DISTRICT. 


No. 


Name  and  addreas  of  bidder. 


J.  A.  Canon,  Baton  Ronge,  La 

WilUford  &  Ryan,  Dalooor,  La 

R.  B.  Benton,  New  Orleans,  La 

Martin  Head,  New  Orleans.  La 

C  D.  Leeoer  &  Co.,  Baton  Rouge,  La. 
Robt  MoNamara,  New  Orleans,  La... 
Israel  R.  fiobbitt.  Baton  Roage,  La. . 

Hajea  Broa.,  Baton  Ronge.  La , 

Donovan  &.  Daley,  Baton  Rouge,  La. 

John  Cleaiy,  New  Orleans,  La 

P.  J.  Tyrrell,  New  Orleans,  La 


Getsinger. 


Embank 
ment 
andexoa- 
vations, 
21,000  cu- 
bic yards. 


(kmU, 
16 


17 

15 

*13| 

16 

10.90 
18 


Total  cost 
of  leree. 


Embank- 
ment 
and  exca- 
vations, 
14,000  cu- 
bic yards. 


8,570.00 
3.160.00 
2,913.75 
8.300.00 
4,179.00 
8.780.00 


Concord  Upper. 


12 

13 

13.45 
15 
12L70 

12.00 


TotslMit 
of  leree. 


2.17Ql« 
2.03100 

i,igs.oo 

tMOO 
1.8311 00 
ISAM 

tlOlOD 
1,778. « 
LMiSO 
l,61i«D 


No. 


Name  and  address  of  bidder. 


Concord  Low. 


J.  A.  Carton.  Baton  Ronge,  La , 

P.  J.  Tyrrell,  New  Orleans,  La 

WiUlford  tL  Ryan,  Dalcour,  La 

R.  B.  Benton.  New  Orleans.  La 

Martin  Head.  New  Orleans,  La 

C.  D.  Leeper  Sl  Co.,  Baton  Rouge,  La. 
Robt.  McNaroara,  New  Orleans,  La. . 
Israel  R.  Bobbitt.  Baton  Rouge,  La. 

Hayes  Bros.,  Baton  Rouge,  La 

Donovan  dt  Daley,  Baton  Rouge,  La. 
John  Cleary,  New  Orleans,  La 


Anbank 

meat 

and  exca- 

Tntilcoit 

vations, 

oflene. 

23,000cn- 

bic  yards. 

CnOM. 

•12 

#1710.00 

12.90 

2,«:.w 

12L19 

2,8WTd 

IH 

8,105  00 

1^ 

8,r7.5a 

17 

8,  wo.  00 

13 

im« 

13.45 

3,0I1» 

15 

3.4M.O0 

12.70 

2.951* 

WJ 

8,421.25 

LAKE  BORGNE  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Caernarvon  Upper 


J.  A.  Carson.  Baton  Ronge,  La , 

Wiiliford  &  Ryan.  Dalcour,  La 

Martin  Head,  New  Orleans,  La 

Robt.  McNamara,  New  Orleans.  La. . 
Israel  R.  Bobbitt,  Baton  Rouge,  La. . 
Donovan  St,  Daley,  Baton  Rouge,  La. 


iSmbsak- 

ment 
and  exca- 
vations. 
23.000  cu- 
bic yards.: 

OiOf. 

16 

15.94. 

15.96 
*14 

14.90 

14.90 


ToUlm) 
of  loree. 


RsMARKS.-Tbo  bid  of  C.  D.  Leeper  it,  Co.  (No.lO>  is  as  follows:  Behnont  Leree,  origiaaL  U-^ 
duplicate,  19  oenU;  Getsinger  Leree,  original,  17.1,  duplicate,  17  cents;  Concord  Lower  Leves.  onfiuL 
17.1,  duplicate,  17  cento. 
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No.  11  {ld&5),—Ahstr€kci  of  propoaaU  received  in  reepanae  to  iidveriisement  dated  Sep- 
tember  IS,  1894  «<e.~Coiitmaed. 

LAKE  BORGUB  LEVEE  DISTRICT—Coiitioued. 


Pontchartrain 
levee  district 

Lafourche 
levee  district. 

AmonntaTallAble 

$82,856.07 
16, 067. 20 

$97, 444. 92 

A vpoant  ooverod  bv  this  abAtract . ..          ..^.        .x.a.. 

3, 958. 80 

Balance „ 

66,788.87 

93, 486. 12 

Barataria  levee 
distriot. 


AmooDt  available |         $68,456.00 

Amount  covered  by  this  abstract I  7,353.75 

Balance I  61,102.25 


Lake  Borgne 
levee  district. 


$53,952.06 
8,220.00 


50,732.06 


United  States  Engineer  Office, 

New  Orleans,  La.,  October  10, 1894. 

No.  12  (1895). — Aheiraci  of  propoeaU  received  in  responee  to  advertisement  dated  Sepism- 
her  27^  1894^  opened  this  day  by  Capt,  John  Millis,  Corps  of  Engineers,  for  the  construe- 
tian  of  levees  in  the  fourth  district  f  improving  Mississippi  Biver, 

ATCHAFALAYA  LEVEE  DISTRICT. 

[Fropoeals  marked  thus  *  are  the  lowest  received,  and  the  bidders  beinff  considered  responsible,  they 
are  reccnnmended  for  acceptance.  The  proposals  for  Picayuneville  Being  considerea  too  high  are 
recommended  for  rcijeotion.J 


No.. 


Nsme  and  address  of  bidder. 


Embank- 
ment, 
20,000  ca- 
ble yards. 


Smithland. 


Excava- 
tions, 

200  cubic 
yards. 


Total  cost 
of  levee. 


I     Geo.  W.  Beagan,  Red  River  Landing,  La. . 

5  I  J.  A.  Carson,  Convent,  La 

7     John  Scott  Sc  Sons,  St.  Louis,  Mo 

0  I  Edwin  B.Helpason,  Natohes,  Miss 


No. 


Name  and  address  of  bidder. 


7    John  Scott  &Son8«  St  Louis,  Mo 

11  I  R.  M.  Quigley  &  Co.,  St.  Louis,  Mo. . . . 

12  I  C.  I>.  liCeper  &  Co.,  Baton  Rouge,  La. 


Cents. 

151 

17 

19.45 
♦12.95 


Cent*. 
16 
17 

19.45 
*12 


$3,182.00 
3,434.00 
8,928.90 
2,614.00 


Picayuneville. 


Embank- 
ment, 
213.400 
cubic 
yards. 


Excava* 

tions, 

1,900  cubic 

yards. 


Cents. 
21. 75 
20.69 
29.9 


Cents. 
10 
20.60 


Total  cost 
of  levee. 


$46,604.50 
44,545.57 
64,806.60 


No. 


Name  and  address  of  bidder. 


Whiteoastle. 


Israel  R  Bobbitt,  Baton  Rouge,  La > 

Bltringham  Construction  Co.,  Natchez,  Miss 

M.anning  St.  Gibson,  Oakwood,  Miss 

J.  A.  Carson,  Convent,  La 

I>onovan  Sl  Daley,  Baton  Rouge,  La 

John  Scott  &  Sons,  St.  Louis,  Mo 

Hayes  Bros.,  Baton  Rouge,  La 

C.  i>.  Leeper  &  Co.,  Baton  Rouge,  La 

Jsmea  Mt.  SnUiyan,  Baton  Rouge,  La 


Embank- 
I    raent, 

20,500  cn- 
{bic  yards. 

Cents. 

14.9 

15 
M3 

17 

14.90 

14.45 

14 

15.1 

14 


Excava- 
tions, 

65  cubic 
yards. 


Cents. 

14.90 

15 

*13 

17 

14.00 
10 
12 

ii" 


Total  cost 
of  levee. 


$3,064.18 
3, 084. 75 
2,673.45 
3, 496. 05 
3.064.18 
2,968.75 
2,877.80 
3,005.50 
2, 879. 10 
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Na 


No, 


No. 


Doroejrille,  enhr)^ 


Name  and  address  of  bidder. 


Embank- 

I  ment,  Total  rwt 
i  11,000  en  odtxrt 
ibicyanU. 


OenfM.   ' 

Israel  R. Bobbin.  AmesTille, La 15|     i  $l.TttSOi.> 

Eltringham  ConBtruction Co., Natchex, Miss 15  1,83()ia 

Manning  &  Gibson,  Oakwood,  Miss 13.24  1  4%4> 

J.A.Carson,  Convent,  La 18  \M\fi 

Donovan  &  Daley.  Baton  Rouf^e.La '       19.70  llCT.fn 

Hayes  Bros.,  Baton  Rouge.  La *  13  l.O--  •' 

James  M.  Sullivan,  Baton  Rouge,  La ■        13^  \.i&  >i 


Name  and  address  of  bidder. 


Nodaway. 


Embank- 
ment, 
29,500  ca- 1 
jbic  yards. 


Ezcava- 
tiona 

40  cubic 
yards. 


I 


Israel  R.  Bobbitt,  AmMville,  La 

Kltringham  Construction  Co..  Natchez,  Miss 

Manning  &  Gibson,  Oak  wood.  Miss 

J.  A.  Carson,  Convent,  La 

I>onovan  &  Daley,  Baton  Rouge,  La 

John  Scott  &  Sons,  St.  Louis,  Mo 

Hayes  Bros.,  Baton  Rouge,  La 

C.  1).  Leeper&  Co.,  Baton  Rouge,  La 

James  M.  Solbvan,  Baton  Rouge,  La 


CenU.    I 

I?  I 

u      : 

18 

19.70 
15.45 
15 

in 
•12,93 


r«itC«. 

IH 

15 
14 
18 
19 

10 
10 


*12,9S 


ToOdooit 
of  leTtt 


$4,mi.t: 

1431.  J) 
4, 136.  SO 

5.fl»  !.• 
4,561 76 
4.43"J 


3.819.5: 


Name  and  address  of  bidder. 


Belle  Grove. 


Israel  R.  Bobbitt.  Amesville.  La 

Eltringham  ConHtnictioii  C'o.,  Nat<^hex,  Miss 

Manning  &  Gibson,  Gakwood,  Miss 

J.  A.  Carson,  Convent,  La 

Donovan  &  Daley,  Baton  Rouee,  La 

John  Scott  Sl  Sons,  St.  Louis.  Mo 

Hayes  Bros.,  Baton  Rouge,  La 

C.  1).  Leeper  &.  Co.,  Baton  Rouge,  La 

James  M.  Sullivan,  Baton  Rouge,  La 


Embank- 
ment, 
50,000  ca- 
ble yards. 

Cents. 

13.9 

12.70 

13 

15 

*12.40 

14 

IH 

13.9 
12,43 


Excava- 
tions,    ,  Total  cost 

510  cable      of  \ifvtt- 
yards. 


Cents. 
13.9 
12.70 
13 
16 
•12 
10 
11 
13.9 
12.43 


fi.41tTT 

8.«l.t' 
6,511.5' 
7,051.&' 
7,»l* 
7,036-* 
6,8:it3& 


No. 


Name  and  address  of  bidder. 


Israel  R.  Bobbitt,  Amesville,  La , 

Eltringham  Construction  Co.,  Natchez,  Miss 

Manning  Sc  Gibson,  Oak  wood,  Miss 

John  Scott  &  Sons,  St.  Louis,  Mo 

Haves  Bros.,  Baton  Rouge,  La 

R.  M.  Qulglcy  &  Co.,  St.  Lowia,  Mo 

C.  D.  Leeper  &  Co.,  Baton  Kongo,  La 


Claiborne. 


Embank- 
ment 
98,850  cu- 
bic vards. 


Cents. 

23 

22 
*15 

17.96 

16 

19.70 

10 


I 


Excava- 
tions,       Total  cost 
1,000  cnbic     ofkrw. 
yards. 


Gmtf. 
23 
10 
*16 
10 
16 

19.70 
10 


21.  W".  9' 
14.  $77.5. 
17.Sa5T 
15,KliV 

iLiroL^ 

I5.ITI* 
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Ifo. 


2 

3 

4 

5 

6 

7 

8 

lO 

12 

13 


Kame  and  adclres«  of  bidder. 


Eli&o,  enlargement. 


Embank- 
ment 
29,000  cu- 
bic yards. 


Israel  R.Bobbitt.Ame8Tllle.  La 

Bltrineham  Construrtion  Co..  Natchez.  Mias 

Manning  &.  Gibson,  Oak  wood,  liiss 

J.  A.  Carson,  Convent,  La 

Donovan  Sc  Daley,  Baton  Rouse  La 

John  Scott  &.  Sons.  St.  Louis,  Ho 

HAjes  Bros..  Baton  Rouge,  La 

George  Byrnes  &  Co.,  Baton  Rouge,  La 

C.  D.Xifeeper  &  Co.,  Baton  Rouge. Xa 

James  M.  Snllivan,  Baton  Rouge,  La 


Cents, 

13| 

12.70 

13 

16 

11.85 

13.95 

14 

13 

14 
MO.  92 


Ex  cava-    | 

tions,      I  Total  cost 

300  cubic       of  levee. 

yards. 


Cents. 
13| 
12.70 
13 
16 
11 
10 
12 
13 
U 
*10.92 


$3,918.87 
3.721.10 
3,809.00 
4.688.00 
3.460.50 
4.075  50 
4,096.00 
8,809  00 
4, 102. 00 
8,199.56 


:so. 


2  ' 

3  ! 

4  ' 
5 

?■ 

12 
13    . 


Name  and  address  of  bidder. 


Modesto,  enlargement. 


Embank- 
ment, 
13,000  cu- 
bic yards. 


Total  cost 
of  levee. 


Israel  R.  Bobbitt,  Ameeyille.La 

EltrinKham  Construction  Co.,  KatcheK,  Miss 

MannKig  Sc  Gibson,  Oak  wood,  Miss 

J.  A.  Carson.  Convent,  La 

Oonovan  &  Daley,  Baton  Rouce,  La 

John  Soott  &  Sons,  St.  Louis,  Mo 

Sayes  Bros.,  Baton  Rouge,  La 

Creot^e  Byrnes  &.  Co.,  Baton  Rou|tf».  La 

C.  X>.  Li«eper  &.  Co.,  Baton  Rouge,^a 

James  M.  Sullivan,  Baton  Rouge,  La 


No. 


2 
3 

5 
6 
7 
8 
11 
13 


Name  and  address  of  bidder. 


Israel  R.  Bobbitt,  Amesville,  La 

Bltrincbam  Construction  Co.,  Natohez)  Miss 

J.  A.  Carson,  Convent,  La 

XWmoTaD  &.  Daley,  Baton  Ronffe^  La 

John  Scott  &  Sons,  St.  Loais,Mo 

Haves  Bros.,  Baton  Rouge,  I/a 

fj.  X>.  l>eeper  &  Co.,  Baton  Rouge,  La 

James  M.  Sullivan,  Baton  Rouge,  La 


Ko. 


2 

3 

4 

5 

6 

7 

8 

10 

12 

13 


Name  and  address  of  l)idder. 


Embank- 
ment, 
7,000  cu- 
bic yards. 

Centt. 

13        I 
18        ' 
16.90  I 
20 
12 
15 
ni.72 


Embank 

nient, 
22.000  ru- 
ble yards 


Landry. 

Excava-    I 

tions, 
20  cubic 

yards. 


Total  cost 
of  levee. 


Cents. 

154 

13 
18 
16 
10 
10 
15 
*U.72 


$1,088.10 

912.60 

1,263.60 

1,186.20 

1,402.00 

842.00 

1. 053. 00 

822.74 


Babin. 


ToUl  cost 
of  levee. 


Israel  R.  Bobbitt,  Amesville.  La 

Kltrineham  Construction  Co.,  Natchez,  Miss 

Mann&R  Sc  Gibson,  Oakwood,  Miss 

J.  A-  Carson,  Convent,  La 

I>onovan  Sc  Daley,  Baton  Rouse,  La 

John  Scott  4&  Sons,  St.  Louis,  Mo 

Hayee  Bros..  Baton  Rouge.  La 

G-cso.  Byrne  &  Co.,  Baton  Rouge,  La 

C.  I>.Ijeeper&  Co.,  Baton  Rouge,  La 

James  ML  Sullivan,  Baton  Rouge,  La 
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No. 


Name  and  addresH  of  bidder. 


Embank- 
ment, 
3S,000oa- 
bic  yarda. 


Israel  R.  Bobbitt,  Ameaville,  La 

Eltringham  Construction  Co.,  Katcbes.  Miss.. 

Manning  &,  Gi  boon,  Oak  wood.  Miss 

J.  A.  Canon.  Convent,  La 

Donovan  Sc  Daley,  Baton  Rouse,  La 

Jobn  Scott  &  Sons,  St.  Louis,  Mo 

Hayes  Bros.,  Baton  Rouge.  La 

C.  D.  Leeper  dt  Co.,  Baton  Rouge,  La 

James  M.  Sullivan,  Baton  Rouge,  La 


Smokebend. 


-\   Excava- 
tions, 
32S  cubic 
yards. 


CetUs, 

}? 

13 
18 

14.70 
17.45 
13 

13.09 
•11.72 


Centi. 

1? 

13 
18 
14 
10 
10 


ToUl  coit 
of  leTt*. 


|5.<:5.r 

6.33«.3t 

C  140.0) 
4,56.01 


*  11.72,    im(6 


Amount  available 

Amount  covered  by  this  abatraot. 


.  1115.305.43 

.     43.T:««6 


Balance 71,0  r 


United  States  Engikber  Offick, 

New  Orleane,  La.,  October  11, 1894. 

No.  13  (1895).— ^&«fract  of  proposals  received  in  response  to  advertisement  dated  Sepienkr 
27, 1894,  opened  this  day  by  Capt,  John  Millis,  Corps  of  EngiMeera,  for  the  ctmiinctm 
of  levees  in  the  fourth  district,  improving  Mississippi  Biver, 

[Proposals  marked  thus  *  are  the  lowest  received,  and  the  bidders  being  considered  reaponsible.  Ukj 
are  recoounended  for  acceptance.] 

CRIC 


LAFOURCHE  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Georsre  Kilkenny,  Baton  Rouge.  La 

Geo.  B vmes  &.  Co.,  Baton  Rougo,  La 

James  M.  Sullivan,  Baton  Roui^e,  La 

John  Scott  &  Sons,  St.  Louis,  Mo 

John  A.  Carson.  Baton  Rouge,  La 

Hayes  Bros.,  Baton  Rouge,  La 

Eltringham  Construction  Co.,  Natchez,  Miss. 

Israel  R.  Bobbitt,  Ames ville.  La 

Donovan  &.  Daley,  Baton  Rouge,  La 

Tremen  &  Sauvage,  Lauderdale,  La 

R.  M.  Quigley  &  Co.,  St.  Louis,  Mo 

C.  D.  Leeper  &  Co.,  Baton  Rouge,  La 

Barbour  &  Ruple,  La  Place,  La 


Embank- 
ment  and 
excava- 
tions, 
13,500  cu- 
bic yards. 


Lauderdale,  enlarge- !  Pikes  Peak,  enlv;^ 
ment.  !  nusat. 


OenU. 
*  12. 15 

Hi 

12.23 

18.06 

16 

13 

15 

14 


13.88 


16 
15 


j  Embank- 
I  ment  and 
Total  coat  ;  excava- 
of  levee.  I  tions, 
j  6,000  en- 
'bic  yards. 


$1,640.25 
1,967.50 
1,661.06 
2,558.25 
2,160.00 
1,755.00 
2,025.00 
1,880.00 
1,880.55 


Cents. 


•13.02 
20 
18 
14 
16 
15* 


of  leTw. 


960.00 


2,160.00 

1 " . 

15 
17 

900.*:' 

2,025.00 

i,a».(>- 
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Name  uid  address  of  bidder. 


O«o.  ByrnM  &  Co.^  Baton  Ronge,  La... 

Jamea  m.  SnltivaD,  Bat4>ii  Roose,  La 

John  Scott  &  Sods,  St.  Louis,  Mo 

John  A.  Carson,  Baton  Rouse.  La 

BayeaBros.,  Baton  Ron^e,  La 

Bltrinsham  Ck>nstmction  Co.,  Natcbez,  Miss. 

Israel  K.  Bobbitt,  AmesyUle,  La 

Xreinen  &  Sanvage,  Lauderdale,  La 

C.  D.  Leeper&  Co.,  Baton  Ronge,  La 

Barbour  A  Rople,  La  Place,  La 


Laura,  enlargement. 


Embank- 
ment and 

excava- 
tion, 

6,300  cu- 
bic yards. 


Cents. 

16 

14.25 

20 

18 
♦14 

16 

}|» 


Total  cost 
of  levee. 


fl.OO&OO 
807.75 

1.26a  00 

1,134.00 
882.00 
045.00 
976.50 

1»134.00 
976.50 

1,039.50 


yame  and  address  of  bidder. 


Stevenson. 


Embank- 
ment, 
25,380  cu- 
bic yaida. 


Excava- 
tions, 

100  cubic 
yards. 


Total  cost 
of  levee. 


James  M.  SnIliTan,  Baton  Rouge,  La 

John  Scott  A  Sons,  St.  Louis.  Mo 

John  A.  Carson,  Baton  Rouge,  Jja 

H«yea  Bros.,  Baton  Rouge,  La 

Slmngham  Construction  Co.,  Natches,  Miss 

Xsraelll.  Bobbitt,  AmesTille,  La 

l£jinning  A  Gibson,  Oakwood.  Miss 

J>.  B.  Hearin  A  Co.,  Baton  Rouge,  La 

Barbour  A  Ruple,  Ia  Place,  La 


Cents. 
17| 
18.03 

16 

14 

*13.40 

16 

16.60 
16 


Cents. 

m 

10 

10 
14 
*10 
16 
16 
16 


$4,450.25 
8,538.47 
8,687.35 
4,002.80 
8,560.20 
8,404.22 
A068.80 
4, 195. 45 
4,068.80 


Kame  and  address  of  bidder. 


Embank- 
ment, 
60,000  cu- 
bic yards. 


James  M.  SuBlran,  Baton  Rooge,  La 

John  Scott  A  Sons,  St.  Louis.  Mo 

John  A.  Carson,  Baton  Rouge,  La 

fiayea  Bros.,  Baton  Rouge,  La 

Kltrlnidiam  Constiuction  Co.,  Natchez,  Miss. 

Xsrael  It.  Bobbitt,  Amesville,  La 

R.M.QuigleyACo.,  StLouis,Mo 

C.  D.Lieeper  A  Co.,  Baton  Rouge,  La 

Manning  A  Gibson,  Oakwood,  Miss 

Barbour  A  Ruple,  La  Place,  La 


Songy. 


CenU. 

15 

14.74 

16 
•12 

12 

12| 

13.93 

16 

19 

13.93 


Excava- 
tions, 

500  cubic 
yards. 


CenU. 
15 
10 
14 
*8 
12 
10 

13.93 
16 
19 
13 


Total  cost 
of  levee. 


19,075.00 
8.894.00 
9.670.00 
7.240.00 
7.200.00 
7,  475. 00 
8,427.65 
9,680.00 

11.495.00 
8,423.00 


Name  and  address  of  bidder. 


20,000  cu 
bic  yards. 


_, M.  Sullivan,  Baton  Rouge,  La 

Jolin  Scott  A  Sons,  St.  Louis,  Mo 

Jolm  A.  Carson,  Baton  Ronge,  La 

Sayea  Bros.,  Baton  Rouge,  La 

Kltxingham  Construction  Co.,  Natchez,  Miss. 

Israel  K.  Bobbitt,  Amesville,  La 

Manning  A  Gibson,  Oakwood,  Miss 

I>.  B.  Hearia  A  Co.,  Baton  Rouge,  La 

Barbour  A  Rnple,  La  Place,  La 


Star. 


Embank- 


Cents. 

1«* 
20 
16 
14 
*13 
13| 
15.50 
15.20 


Excava- 
tions, 

150  cubic 
yards. 


Cents. 
16| 
10 
14 
10 
•13 
12 

15.50 
15 
12 


Total  cost 
of  levee. 


13,824.75 
4,015.00 
8,221.00 
2.815.00 
2, 610. 50 
2,603.00 
8.123.25 
8,062.50 
2,843.00 
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No. 


Name  and  address  of  bidder. 


Embank 
ments 
10, 500  cu- 
bic yards. 


Jamee  M.  Sullivan,  Baton  liouge,  La 

Jobn  Scott  &  Sons,  St  Louis,  Mo 

John  A.  Carson,  Baton  Rouse.  La 

Hayes  Bros.,  Baton  Rouge,  La 

ELtringham  Construction  Co.,  Natohes,  Miss 

Israel  R.  Bobbitt,  Ames  viUe,  La 

Barbour  &  Rupie,  La  Plaoe.La 


Maden. 


Centi. 

15.22 

20 

15 

14 
•13 

17 

15 


Excava- 

tions, 

Total  CMt 

200  cubic 

ofleTee. 

yards. 

Omfa. 

15.22 

$1,«2B.« 

10 

tm« 

14 

i,«n.i« 

10 

h4».^ 

M3 

1,»1.1V 

12 

1.80Bi« 

12 

hm(» 

No. 


Name  and  address  of  bidder. 


James  M.  Sullivan,  Baton  Rouge,  La 

Jobn  A .  Carson,  Baton  Rouge,  La 

Hayes  Bros.,  Baton  Rouge,  La 

Eltringham  Construction  Co..  Natches,  Miss 

Israel  K.  Bobbitt,  Amesvillo,  La 

Barbour  &  RupLe,  La  Place,  La 


Alice  Upper,  enlargement 


Embank 

ment, 

7,800  en 

bio  yards. 


CetUi. 
16 
16 
*U 
15 
IH 
15 


Excava-  , 

taons,  Tt^cott 

15  cubic  .  of  levee. 

yards.  ! 


CerUa. 


$t25440 

1,172.50 
1.216. 26 

i,iaa 


No. 


Name  and  address  of  bidder. 


Alice  Lower. 


Embank-  Exeava- 

ment,     !  ttons, 

1 20,000  on-  200  cubic 

bic  yards,  yards. 


4 
6 
8 
10 
15 


James  M.  SulUvan,  Baton  Rouse,  La 

John  A.  Carson,  Baton  Rouge,  La 

Eltringham  Construction  Co.,  Natchez,  Miss 

Israel  K.  Bobbitt,  Amesville,  La 

Manning  Sc  Gibson,  Oakwood,  Miss 


Total  eost 
of  levM. 


No. 


No. 


Name  and  address  of  bidder. 


ForUer. 


Embank-  Ezcava- 

menc    |  tiona,      ,  Total  ooft 

10,500  en-  70cabio       offeve^. 

bio  yards.  yards. 


James  M.  SulUran,  Baton  Rouse,  La 

John  A.  Carson,  Baton  Rouge,  La 

Hayes  Bros.,  Baton  Rouge.  La 

Eltringham  CoDHtructiou  Co.,  NatchoK,  Miss 

iHracl  R.  Bobbitt,  Amesville,  La 

Donovan  &.  Daley,  Baton  Rougo,  La 

ManniujT  Sc  Gibson,  Oakwood,  Miss 


(knti. 

16.23 

17 

14 
•13 

17| 

16 

15.74 


OenU, 
16.25 
17 
10 
*13 
12 
16 
15.74 


$1,717.82 
1,7K.» 
1,477.« 
1,374  1« 
l.M5.i» 
L  691. 20 


Name  and  address  of  bidder. 


James  M.  Sullivan,  Baton  Rouge,  La , 

John  Scott  &  Sons,  St.  Louis,  Mo 

John  A.  Carson,  Baton  Rouge,  La 

Hayes  Bros.,  Baton  liouge.  La 

Eltringham  Constmctioii  Co.,  Natchez,  Miss 

Israel  liobbitt,  Amesville,  La , 

Barbour  &  Ruple,  La  Place,  La 


Soniai,  enlargement. 


Embank 

ment, 
20,600  on- 
bio  yards 


Cents. 

17 

23.9 

17 
*13 

14 

16 

15.74 


Exoav*- 

tions.        Total  cat 
325  cubic      of  kne. 

yards,     j 


CtnU. 
17 
10 
15 
•8 
14 
12 
I5l74 


I3.M0S 
4,«i«' 

3,  sari 

2;J!i5C 

3,S19« 
3,27:a:' 
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No,  13  (1896). — Abstract  of  proposals  received  in  response  to  advertisement  dated  Sep' 
tember  B7, 1894,  etc, — Continued. 

LAFOURCHE  LEVEE  DISTRICT-Continaed? 


No. 


4 
6 
7 
8 
10 
11 


Name  and  address  of  bidder. 


Odler. 


Em  tank-' 
ment  i 
and  exca- 
vations. , 
9,500  en- 


James  M.  SnlliTan,  Baton  Rouee,  La 

John  A.  Carson.  Baton  Rouce,  Xa 

H&yes  Bros.,  Baton  Rouge,  La 

Eltrin^bam  Constmction  Co.,Natchex,  Miss. 

Israel  R.  Bobbitt,  AmesviUe,  La 

1  lonovan  &  Daley,  Baton  Roage,  La 


bicyard8.| 

Cent*. 

14.25 

17 

14 
M3 

16 


Total  cost 
of  levee. 


$1,353.75 
1, 615. 00 
1,330.00 
1.235.00 
1, 520. 00 


1 


WUlswood,  enlarge- 
ment. 


Embank- 
ment 
and  exca- 
vations, 
34,000ca- 
bic  yards. 


Genu. 

164 

18 
*124 

14.00 

IH 

13.90 


Total  cost 
of  levee. 


$5, 610.  CO 
6.120.00 
4,250.00 
5,006.00 

•  5,397.50 
4,726.00 


PONTCHARTRAIN  LEVEE  DISTRICT. 


Ko. 


Name  and  address  of  bidder. 


Gonrrier. 


Embank- 
ment, 
76,500  cu- 
bic yards. 


Total  cost 
of  levee. 


4 

5 

6 

7 

8 

10 

11 

13 

14 

15 


I  Centg. 

James  H.SuIliTan,  Baton  Rouge,  La !  10. 97 

John  Soott  &  Sons,  8t,Loui8,  Mo t  16.73 

John  A.  Carson,  Baton  Roufe,  La 18.99 

Hayes  Bros. ,  Baton  Rouge,  La 18 

£ltrinebam  Construction  Co.,  Natchez,  Miss j  *  15. 40 

laraelR.  Bobbitt,  Ames ville,  La '  17| 

Donovan  &  Daley, Baton  Rouge,La 10 

K.  M.  Quigley  &  Co.,  St.  Louis,  Mo i  15.71 

C.  D.  Leeper  &  Co.,  Baton  Rouge,  La 21 

'&Caniiingdl&  Gibson,  Oak  wood,  Miss ;  19 


Xo. 


4 

5 

6 

7 

8 

10 

11 

13 

15 


Name  and  address  of  bidder. 


DarrowviUe. 


Embank- 
ment, 
35,000  cu- 
bic yards. 


Excava- 
tions. 

150  cubic 
yards. 


Total  cost 
of  levee. 


Groorge  Kilkenny,  Baton  Rouge,  La 

James  M.  Sullivan,  Baton  Rouge,  La 

John  Soott  &  Sons,  St.  Louis,  Mo 

John  A.  Carson,  Baton  Rouge,  La 

Say es  Bros.,  Baton  Rouge,  La 

Eltringham  Construction  Co.,  Natchez,  Miss 

Israel  11.  Bobbitt,  AmesvUle,  La 

Donovan  &,  Daley,  Baton  Rouge.  La 

JR.  M.  Quigley  &,  Co.,  St.  Louis,  Mo 

Manning  St,  Gibson.  Oakwood,  Miss  


Cents, 
MO.  40 

14.25 

13 

144 

13 

12 

12.9 

17 

16 

19 


Cents. 
*  10 
14.25 
10 
14 
8 
12 
12 
17 
16 
19 


$3,655.00 
5,008.87 

4,  565. 00 
5, 006. 00 
4,562.00 
4, 218. 00 
4, 533. 00 

5.  975. 50 
5, 624. 00 
6,678.50 


Ko. 


2 
3 

4 

6 

7 

8 

10 

11 

12 

14 

16 

17 


Bagatelle,  new  and  enlargement. 


Name  and  address  of  bidder. 


Embank*  Excava- 

roent,  tions. 

16,000  cu-  50  cubic 
bic  yards.,      yards. 


O«orge  Kilkenny,  Baton  Rouge,  La. 

George  Byrne  Sc  Co.,  Baton  Rouge,  La 

J'ames  M.  Sullivan,  Baton  Rouse,  La 

John  A.  Carson,  Baton  Rouge,  La 

Bayes  Bro?.,  Baton  Rouge,Xa 

:^tringham  Construction  Co.,  Natchez,  Miss. 

Israel  R.  Bobbitt,  Amesvllle,  La 

J>onov-an  8c  Daley,  Baton  Rooffe,  La 

freinen  A  Sanvage.  Lauderdale,  La 

O.  D.  Leeper  Sl  Co.,  Baton  Rouge,  La 

D.B.  fiearin  &  Co., Baton  Rouge,  La 

Darbour  &  Ru pie.  La  Place,  La 


Cents. 
•11.15 

17 

12.93 

13 

14 

12.90 

14 

15 

17.98 

16 

15 

14.93 


CenU. 

•10 

17 

12.93 
10 
8 

12.90 
12 
15 

17.98 
16 
15 
12 


Total  cost 
of  levee. 


$1,780.00 
2,728.50 
2,075.26 
2, 085. 00 
2,244,00 
2, 070. 45 
2,246.00 
2.407.50 
2, 885. 79 
2,568.00 
2, 407. 50 
2,394.80 


ENG  95 ^247 
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No.  13  (1895). — Ahsiraet  of  proposals  received  in  response  to  advertisement  deUd  S^ 
iemher  S7, 1894,  etc. — Continaed. 

PONTCHARTRAIN  LEVEE  DISTRICT— Gooiinaed. 


No. 


Name  and  address  of  bidder. 


Embank 

ment, 

33,000oa 

bio  yarda. 


Darid,  new  and  enlaigenent. 


Exoava-  < 

tions,       Totsleost 
400  oobic      of  levee. 

yarda. 


James  M.  Snlliran,  Baton  Roag^  La 

John  Scott  &  Sons,  St  Louis,  Mo , 

Jobn  A.  Carson,  Baton  Rouffd,  La 

Hayes  Bros.,  Baton  Ronge.La 

Enrinffbam  Constroction  Co.,  Natchez,  Miss. 
Israel  R.  Bobbitt,  AmesTille,  La 

C.  D.  Leeper  &  Co.,  Baton  Ronge,  La , 

Manning  Sc  Gibson,  Oak  wood.  Miss 

D.  B.  Hearin  dt  Co.,  Baton  Roage,  La 

Barbonr  &  Rnple,  LaP]*oe,  La , 


Omts. 
12.  M 
13.40 
14 

*1? 
12.9 
IH 
12.  M 
13 
14.43 


Oenit, 
12.46 
10 
10 
8 
*12 
12 

12.M 

13 
12. 


4.4I1.:» 

i  157.00 
4.W.0) 

4,S09.tt 
4,3s.  SI 

4,«I.M 


No, 


Name  and  address  of  bidder. 


James  M.  Ballivan,  Baton  Ronge,  La 

John  Soott  &  Sons,  St.  Louis,  Mo 

John  A.  Carson,  Baton  Ronffe,La 

Hayes  Bros.,  Baton  Rouge,  La 

Eltringbam  Construction  Co.,  Natches,  Miss. 
Israel  R.  Bobbitt,  Amesville,  La 

C.  D.  Leeper&Co.,  Baton  Rouge,  La 

D.  B.  Hearin  A  Co^  Baton  Rouge,  La 

Barbour  &  Ruple,  La  Plaoe,  La 


Old  Church. 


Embank' 

ment. 
8,000  cu- 
bic yards. 


EzcaTS- 

tlons.  Total  eoft 

50  cubic  of  levee. 

yards.  ' 


14 
15 
14 
'14 
14 
14 

i? 

14 


Oentt, 
14 
10 
10 
*8 
14 
12 

!? 

12 


$i,ai.« 

1,285.00 

tsueo 

1.21Lr« 

i,m& 

i.ai.* 
i,2ia>' 


No. 


Name  and  address  of  bidder. 


Kenner. 


Embank- 
ment, 
88,750  cu 
bic  yards. 


JohnCleary,  New  Orleans,  La 

James  M.  Sullivan,  Baton  Rouge,  La 

John  Scott  &  Sons  St.  Louis,  Mo 

John  A.  Carson,  Baton  Rouce,  La 

Hayes  Bros.,  Baton  Rouge,  La 

Eltringham  Construction  Co.,  Nat4;bez,  Miss 

^'illiford  &  Ryan,  Dalcour.  La 

Israel  R.  Bobbitt,  Amesville,  La 

R.  M.  Qoigley  ^  Co.,  St.  Louis,  Mo 


Ce$Us. 
16 
14 

14.45 
18 

13.05 
14.4 
*12.88 
13| 
14.00 


Excava- 
tions, 
400  cubic 
yards. 


CenU. 
16 

m 

10 
16 

13.05 
144 
•12.60 
12 
14.90 


Toulcflii 
of  le«*. 


i91i^ 

4,W« 
4.»-e 


It  is  recommended  that  bids  for  Alios  Lower  levee  be  r^eoted  for  the  reason  that-  it  newsppeinti^  j 
work  is  not  urgent  this  year. 


LaArarebe 
levee  district. 

Pantchirtna 
ISTwdirtff-- 

Amount  available ............•...............«* 

103,000.00 
28,665.77 

|H,W» 

Amount  covered  by  this  abstract 

»»a 

Balance. 

64,344.23 

».21L3f 
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United  States  Engineer  Office, 

New  Orleansj  La,,  October  12, 1894, 

Xo.  14  (1895). — Abstract  of  propoeals  received  in  response  to  aduertiaement  dated  Sep- 
tember 27 J  1894,  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the 
construction  of  levees  in  the  fourth  district,  impromng  Mississippi  Biver, 

[Proposals  marked  thna  *  are  the  lowest  received,  and  the  bidders  being  considered  responsible,  they 
are  recommended  for  acceptance.  The  bids  received  for  the  following  levees  are  recommended  for 
rejection  for  the  reason  that  the  prices  are  considered  too  high:  Barataria  levee  district,  Kearney 
Lower.  Star  Upper  (new  and  enlargement)  La  Keussite.  Pnrcelle,  La  Rose,  Hermitage,  Woodland, 
Lake  Borgne  levee  district,  Burbrioge.  CoUette,  Davis.  Louisiana  Store,  and  Belair.  ] 

LOWER  TENSAS  LEVEE  DISTRICT. 


No.l 


Name  and  address  of  bidder. 


Hard  Times-Wilson. enlargement. 


John  Scott  &  Sons,  St.  LonJa.  Ho. . . 
Edwin  B.  Helgason,  Katchea,  Miss 

John  A.  Carson,  Oonventt  La 

Jaines  K.  Marlow,  Natchez,  Miss.. 
Garbish  A  O'Neil,  Memphis,  Tenn 


Embank 

Excava- 

nient, 

tions, 
1,000  cubic 

Total  cost 

25.000  cu- 

of levee. 

bic  yards. 

yards. 

Cents. 

Cent*. 

2^ 

20 

$6,087.50 

28 

22 

6, 190. 00 

18 

18 

4.860.00 

M7.70 

•  17. 70 

4,779.00 

I8| 

18| 

4,960.87 

BARATARIA  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Bell. 


Emliank- 

ment, 
20,250  cu- 
bic yards. 


Excava- 
tions, 

100  cubic 
yards. 


Total  cost 
of  levee. 


5  •  John  A.  Carson,  Convent,  La 

10  !  Israel  R.  Bobbitt,  Amesville,  La. 


Genu. 

22 

*13| 


Genu. 


$4,475.00 
2, 796. 37 


No. 


Name  and  address  of  bidder. 


John  A.  Carson,  Convent,  La... 
I  John  Cleary,  New  Orleans,  La. 


10  '  Israel  R.  Bobbitt,  Amesville,  La. 


No. 


Name  and  address  of  bidder. 


Browns. 


Eiiibank- 

nient, 
6,200  cu- 
bic yards. 


Gents. 
25 
16 


Excava- 
tions, 

200  cubic 
yards. 


Gents. 
25 
16 
M2 


Total  cost 
of  levee. 


$1,350.00 
864.00 
797.50 


Embank- 
ment, 
10.100  cu. 
bic  yards. 


Koamey,  Lower. 


Excava- 
tions, 

15  cubic 
yards. 


Total  cost 
of  levee. 


5  John  A,  Carson,  Convent,  La 

6  JobB  Cleary.  New  Orleans.  La. . . 
10     Israel  R.  Bobbitt.  AmesviUe,  La. 


Genu. 
22 
15 
14* 


Genu. 


$2,225.30 
1, 517. 25 
1,504.17 


No. 


Name  and  address  of  bidder. 


Cedar  Grove. 


Embank- 
ment, 
29,000  cu. 
bic  yards. 


Excava- 
tions, 

600  en  bio 
yards. 


Total  cost 
of  levee. 


Donovan  A  Daley,  Baton  Ronge,  La 

John  A.  Carson,  Convent,  La 

J'ohn  Cleary,  Now  Orleans,  La , 

Israel  R.  Bobbitt,  Amesville,  La. . . . 
Martin  Head,  New  Orleans,  La 


Gents. 
14.90 
17 

♦14.75 
16 


Genu. 
9 
15 

1^ 
*12 
16 


$4,  375. 00 
5,020.00 
4, 403. 00 
4, 349. 50 
4^736.00 
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No.  14  (1895).— J5«(racf  of  propo9al9  received  in  reap&nte  to  advertitemeni  daied  Sif- 
iember  g7t  2894 j  efc— Continued. 

BARATARIA  LEVEE  DISTRICT-^Contlnned. 


No. 


Name  and  aAdress  of  bidder. 


Embank 
ment. 
28.700  ca- 
ble yaida. 


Donovan  &.  Daley,  Baton  Roage,  La 

John  A.  Carson,  Convent,  La 

John  Cleary,  New  Orleans,  La 

Israel  R.  Bobbltt,  AmesvUle,  La 


Sandi. 


(knU. 

*13.» 

20 

13 


Excava- 
tions, 

SOOcabic 
yarda. 


CenU. 

10 

15{ 

12 


Total  cod 

of  1«T«. 


$3,887.99 
5,7M.« 
4.6S.4B 


No. 


Name  and  address  of  bidder. 


Embank- 
ment, 
10,000  en- 
bic  yarda. 


Robert  McNamara,  New  Orleana.  La 

John  A.  Carson,  Convent.  La 

Israel  R.  Bobbitt,  AmesvUle,  La 


Star  Upper,  new  and  enlargeaeBt 


CenU, 
2tt4 
19 

18 


Ezcava-   I 


3.700  cubic 
yarda. 


CenU. 

19 

15J 


Total  c<Mt 
of  IeT«^ 


lien.  50 


No. 


Name  and  address  of  bidder. 


5     John  A.  Carson,  Convent  La 

10     Israel  K  Bobbitt,  Amesville,  La. 


No. 


Name  and  address  of  bidder. 


No. 


Name  and  address  of  bidder. 


No. 


Name  and  address  of  bidder. 


La  B(6aaaite. 


Embank- 
ment, 
5,500  on- 
bic  yards. 


CenU, 
25 
1«» 


Excava- 
tions.       Total  CMI 

SOO  cubic      of  lern 
yards. 


Genu, 


25 

12 


♦l,45flL» 


Purcelle. 


Embank- ' 

ment,    I 

15, 100  en- 1 

bic  yards.' 


Excava-    i 

tiooa. 
150  cubic 

yards. 


Total  ctft 
of  kree. 


4  ,  Robert  McNamara,  New  Orleans.  La 

5  John  A.  Carson,  Couveiit,  La 

10     Israel  R.  Bobbitt,  Amesville,  La 


OeniM. 
14.0 
10 
16 


OenU. 

14.9! 
16 
12      ' 


2.4ICt« 


4  ;  Robert  McNamara,  New  Orleans,  La 

5  '  John  A.  Carson,  Convent,  La 

10  :  Israel  R.  Bobbitt,  AmesTille,  La 


La  Rose. 


Embank- 
ment, 
7,000  cu- 
bic yards. 


OenU. 
14.9 
25 
16 


Excava- 
tions, 

100  cubic 
yards. 


CenU. 
14.9 
25 
12 


Total  («! 
oflevK 


1,775. « 

i.i3iir^ 


I 


5     John  A.  Carson,  Convent,  La 

0  I  John  King,  New  Orleans,  La 

10     Israel  R.  Bobbitt,  Amesville,  La 


Woodland. 


Embank- 
ment, 
9,500ca- 
bio  yards. 


CenU. 
20 
24 
18 


Excava-   ! 

tlona.        Toti]<«t 
•00  cubic      of  l»^«* 

yards. 


CenU. 


20 
21 
I2i 
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"So.  14  (1SQ6).— Abstract  of  proposals  received  in  response  to  advertisement  dated  Sep- 
tember g7f  1894 y  6fc.— Continaed. 

BARATARIA  LEVEE  DISTIUCT-Contmued. 


J^o. 


If ame  and  address  of  bidder. 


5     John  A.  Carson.  ConTont,  La 

10     Israel  R.  Bobbitt.  Aroe8\'ille,  La . 


Hermitage. 


Embank- 1  Exoava- 

roent,  tions. 

2,700  cu-  I  50  cubic 

bicyardsl  yards. 


Genu.    I 
30  I 

18  I 


Genu. 


Total  cost 
of  levee. 


$825.00 
492.00 


Ko. 


Kame  and  address  of  bidder. 


5  ■  John  A.  Carson,  Convent,  La. . . 

10  ,  Israel  R.  Bobbitt,  AmesvUle.  La 

11  Martin  Head, New  Orleans,  La., 


Riceland. 

Embank- 
ment, 
11,300  cu- 
bic yards. 

Excava- 
tions, 

100  cabio 
yards. 

Total  oost 
of  levee. 

CenU. 
17 
18 
*l6i 

CmUs. 
17 
12 
*164 

$1,93&00 
2, 046. 00 
1,881.00 

LAKE  BORGKE  LEVEE  DISTRICT. 


Xo. 


Xame  and  address  of  bidder. 


Embank- 
ment, 
1,750  cu- 
bic yards 


5     John  A.  Ccrson,  Convent,  La 

7  'Williford  tc  Ryan.  Dalconr,  La. . . 

9  •  John  Kine,  New  Orleans,  La 

10  ;  IsracdR. Bobbitt, AmesviUe, La.. 


I 


Stella  Upper. 


No. 


4 
6 
7 
9 
10 
11 


Name  and  aildress  of  bidder. 


Embank- 
ment, 
17,500  cu- 
bic yards. 


Kohert  McNamara,  New  Orleans,  La 

John  A.  Carson,  Convent,  La , 

^Williford  &  Ryan,  Dalcour,  La 

John  KinflT,  New  Orleans.  La 

XsnM»l  R.  Bobbitt,  Amesville,  La 

Martin  Head,  New  Orleans,  La 


Fauny. 


CenU. 

14.00 
21 

*12t 


Excava- 
tions, 

150  oubio 
yards. 


CenU. 
15| 
17 
•  15 
21 
12 
M2J 


Total  cost 
of  levee. 


$2,735.75 
3.  UOO.  50 
2, 645. 75 
3,706.50 
2, 730. 50 
2,272.43 


No. 


5 

10 

II 


Name  and  address  of  bidder. 


John  A.  Canon,  Convent,  La. . . 
Israel  R.  Bobbitt,  Amesville,  La 
Martin  Head,  New  Orleans,  La. 


Belair. 


Embank- 
ment, 
22,600  ca- 
ble yards. 


CenU. 
25 

17  i 


Excavs- 

tions, 

2,000  cubic 

yards. 


CenU. 
25 
15 


Total  cost 
of  levee. 


$6,150.00 
4, 142. 00 
4,059.00 


3942   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  tJ.  S.  ARMY. 

No.  14  (lS9&.)'-'Ab8tract  of  propoBaU  retmved  i«  ruponM  to  adverH&em^t  iakd  Sr^ 
temSer  t7, 1894  ^  etc. — Continued. 

LAKE  BORGKE  LEVEE  DISTRICT-Continued. 


No. 


No. 


No. 


No. 


Name  and  address  of  bidder. 


Fairvlew  ITpper. 


Embank- 
ment,   I 
39.850  cu- 
bic yards. 


CenU, 

John  A.  Carson,  Convent,  La 16 

Williford  &  Rvan,  Dalcour,  La 22 

Israel  R.  Bobbitt,  Amesville.  La !     *  13.90 

Martin  Head,  New  Orleans,  La 16^ 


Excava- 
tions, 

300  cubic 
yards. 


Toulcost 
oflsTcr. 


CsnCt. 

16 

20 

•12 


Name  and  address  of  bidder. 


Robert  HcNaroara,  New  Orleans,  La. 

John  A.  Carson,  Convent,  La 

Israel  R.  Bobbitt,  Amesville,  La 

Martin  Head,  New  Orleans,  La 


Fairview. 


Embank- .  Excava- 

nient,    I  tiona, 

14.000  CQ-  400  cubic 

bic  yards.  yards. 


Touleort 
oflerw. 


Name  and  address  of  bidder. 


Fairview  Lower. 


I  Burbridgs.  hiAKp- 
ment. 


Embank- 1    .  Embank-; 

ment  and  ment  and 
excava-     Total  cost     excava-  '  Total  cat 
tiona,    I    of  levee.         tioas,       oflevh;. 
5.500  cu-  5,000  CU-, 

bic  yards.;  bic  yards. 


I 


CtnU. 

Robert  McNamara,  New  Orleans,  La *U  I 

John  A.  Carson,  Convent,  La 20  I 

John  King,  New  Orleans,  La 1^ 

Israel  R.  Bobbitt,  AmesviUe,  La ,  16  I 


CtnU, 


$770.00    ... 
1, 100. 00 

M 

llWi^ 

990.00 

21 

LlTgC- 

880.00 

17 

DfiiK 

Honsecoiir. 


Name  and  address  of  liidder. 


Embank 

ment^ 
27,200  cu- 
bic yards. 

1 

I  r«nt«. 

4  {  Rob drt  McNamara,  New  Orleans,  La *  13| 

5  John  A.  CarHon,  < 'onvent.  La '  18 

9     John  Kin£.  New  Orleans,  La '  164 

10  !  Israel  R.  Bobbitt,  AmesviUe,  La I  16 

11  Martin  Heail,  New  Orleans,  La 164 


Excava- 
tions,     iTottle*"^ 
650  cubic  I  ofleree. 
yards. 


•131 
18 
15 
12 
l«l 


5.011^1 

4,430.« 
4,596.S 


No. 


Name  and  address  of  bidder. 


Collette. 


John  A.  Carson,  Convent,  La 

John  Kine,  New  Orleans,  La — 
Israel  R.  Bobbitt,  Amesville,  La 


Embank- 
ment, 
15,400  cu 
bic  yarda. 

Ctnf, 
18 

15.99 
17 


Excava- 
tions, 
375  cubic 
yards. 

CmU. 
18 
15.99 

12 


ToUlro^t 
of  kw. 


2.5-4 
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No,  14  (1895). — Abstract  of  proposals  received  in  resjfonse  to  advertisement  dated  Sep- 
tember j?7, 1894,  eto.— Continaed. 

L^KE  BORGKE  LEVEE  DlSTRICT-ConUoued. 


Name  aod  address  of  bidder. 

Davis. 

No. 

Embank- 
ment, 
5,900  cu- 
bic yards. 

Excava- 
tions, 

200  cubic 
yards. 

Total  cost 
of  levee. 

5 
10 

John  A.  Canon,  Conrent,  La 

CenU. 
20 
18 

CmU. 
20 

12 

$1,220.00 
1  086.00 

larael  JR.  fiobbitt,  AmesviUe.  La 

Name  and  address  of  bidder. 

Louisiana  Store. 

Xo. 

E 

4 
bi 

mbank- 
ment, 
000  cn- 
c  yards. 

Excava- 
tions, 
200  cubic 
yards. 

Total  cost 
of  levee. 

5 

1 

John  A.  Carson.  Convent.  La. 

CmiU. 

10 

Gmto. 
19 
15 
12 

$706.00 

John  K«ng,  New  Orleans.  I*a . . . 

17 
18 

710  00 

Israel  R.  Bobbitt,  AmesTille,  La 

744.00 

Lover  Tensas 
levee  district. 

Barataria 
levee  diatrict. 

l4ike  Borgne 
levee  district. 

Amc 

Mints  available 

100,000.00 
4,779.00 

$61,000.00 
10.915.93 

$50,700.00 
14,754.70 

unts  ooTeKd  bv  this  abstract 

Balance  -r r--r ,, r- 

*  56. 221. 00 

50  ttU.07 

35.  Oi.V  80 

' 

United  States  Engineer  Office, 

New  Orleans,  La.,  October  SI,  1894* 

No.  15  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  October 
2t,  1894,  opened  this  day  by  Capt.  John  Millis,  Corps  of  Engineers,  for  the  construction 
of  levees  in  the  fourth  district,  improving  Mississippi  Iliver* 

[Proposals  marked  thus  *  aie  the  lowest  received  and  the  bidders  being  considered  responsible,  they 
are  recommendM  for  acceptance.  The  bids  received  for  Kempe  Levee,  middle  section,  are  recom- 
mended for  rejection  on  account  of  lack  of  funds.  The  bids  received  for  Belair  Levee  are  recom* 
mended  for  rejection,  owing  to  objection  to  location  of  line  of  levee.] 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 


Kame  and  address  of  bidder. 


F.  M.  McLaughlin,  Natchez.  Miss 

John  Soott  Sc  Sons,  St.  Louis,  Mo 

C.  H.  JDameron  A,  Co.,  Baton  Rouge,  La. 
W.  J.  Bentley,  New  Orleans,  La 


Eempe,  upper  section. 


Embank- 
ment and 
excava- 
tions, 
60,000  en* 
bic  yards. 


CenU. 

42 

87 

37 

*32.2 


Total  cost 
of  levee. 


$25, 200. 00 
22,200.00 
22,200.00 
19,320.00 


Eempe,  middle  sec- 
tion. 


Embank- 
ment and 
excava- 
tions, 
60,000  cu- 
bic yards. 


Cents, 

38 
37 
38i 


Total  cost 
of  levee. 


$22,800.00 
22,200.00 
23,100.00 
19,920.00 


3944   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  V.  8.  ARMY. 

No.  15  (1895). — Ahsiraot  of  proposals  received  in  response  to  advertisement  dated  October 

IS£,  1894,  0fo.— Continaed. 

LOWER  TENSAS  LEVEE  DISTRICT— Continaed. 


No. 


Name  and  addreae  of  bidder. 


Kempe,  lower  sect  ion. 


Embank- 
ment and 
excava- 
tiona, 
eo,  000  cu- 
bic yazds^ 


Total  c»t 
of  letee. 


F.  M.  McLaughlin,  Natchea,  Miss , 

John  Scott  &.  Sons,  St.  Louia,  Mo 

C.  H.  DameroD  St.  Co.,  Baton  Rouge,  La 
W.  J.  Bentley  &  Co.,  New  Orleans,  La 
A.  P.  Martin,  Waterproof,  La 


CenU. 


33.99 
27.2 
*23 


19,»0.cO 


BARATARIA  LEVEE  DISTRICT. 


Name  and  address  of  bidder. 

Kearney  Lower. 

No. 

Embank- 
ment. 
10, 100  cu- 
bic yards. 

Excara- 
tions, 

IS  cubic 
yards. 

TotilcoA 
offcTee. 

3 

Barbour  Sc  Ruple,  La  Placo,  La 

CtfUt, 
14.9 
*14 

15J 

CenU, 

10 

•14 

12 

$1506(0 

5 

John  A.  Caraon,  Convent,  La 

1.416  Id 

n 

Inrael  R.  Bobbitt.  Ameaville  La 

l,5r.J9 

n 

John  Cleary,  New  Orleans  La 

1.4K.S: 

No. 


No. 


No. 


Name  and  address  of  bidder. 


Excara- 
tions, 
21,410  en-!  1,200  cubic 
bic  yards.       yards. 


Barbour  &.  Rnple,  La  Place,  La.. 
Martin  Head.  I^ew  Orleans,  La.. 

John  A.  Carson,  Convent,  La 

Israel  R.  Bobbitt,  Amesville,  La 


Name  and  address  of  bidder. 


Barbour  &  Ruple,  La  Place,  La., 
Martin  Head,  New  Orleans.  La.. 
Israel  R.  Bobbitt,  Anie.sville,  La 
John  King,  New  Orleans,  La..., 


Concession. 


Embank- ' 
nient,     ■ 

■    --  1 


Centa. 
'14.20 

15- 

22 

15.70 


CenU. 


Total  c«$S 
of  kree. 


$3. 1®.* 
1»1.» 

3.5©- SI 


Star  Upper,  oew  and enlargeneGt. 

Emliank-      Excava- 

ment,  I  tiona.  Total  co*t 
22,000  cu-  3.30?)  cubic  oflert*. 
bic  yards.       yards. 


CtfiU. 


16 

17 
18  , 


CenU. 


10 

M5j' 

16  . 

18 


Hl«w 

4.35l'.v 


Name  and  address  of  bidder. 


Barbour  &  Ruple,  La  Place,  La . 
John  A.  Carson,  Convent,  La... 
Israel  R.  Bobbitt,  Amesville,  La 
John  King,  New  Orleans,  La... 


LaReosaite. 


Embank- 
raent. 
5,500  cu- 
bic vards. 


CenU. 

M6 
16 

15.00 
16.74 


Excava- 
tions,     '  Total  f«*i 

300  cubic      of  levt*. 
yards. 


CenU. 

*10 

16 

12 

16.74 


I9U1.0& 

910  •<» 
970.  K 
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No.  15  (1S95). — Ahatracl  of  proposals  received  in  response  to  advertisement  dated  October 

2S,  1894,  6<c.— Continued. 

BARATARIA  LEVEE  DISTRICT- Continued. 


No. 


Purcelle. 


Name  and  address  of  bidder. 


Barbour  Sc  Rnple.  La  Place,  La... 
John  A.Carson,  Convent,  La.... 
Israel  R.  Bobbitt,  Aniesville,  La. 


Embank- 
ment, 
15. 100  cn- 
bic yards. 

Excava- 
tions, 

150  cnbic 
yards. 

ToUl  cost 
of  levee. 

CenU. 
*  14. 75 

16 

15.90 

CerUt. 
*10 
15 
12 

$2,242.25 
2.438.50 
2,  418. 90 

No. 


Name  and  address  of  bidder. 


La  Rose. 


Embank 
ment, 
7,000  cu- 
bic yards. 


Excara- 
tions, 

100  oubic 
yards. 


Total  cost 
of  leTee. 


Barbour  &  Rnple,  La  Place.  La.. 

John  A.  Carson,  Convent,  La 

Israel  R.  Bobbitt,  Amesville,  La. 
John  King,  New  Orleans.  La 


Centt. 

*  14. 75 
18 

15.90 
16.99 


CenU, 


$1,042.50 
1,278.00 
1,125.00 
1,205.30 


Hermitage. 


No., 


Name  and  addresa  of  bidder. 


3  Barboar  Sc  Rnple,  La  Place,  La. . 
6  I  Israel  K.  Bobbitt,  Amesville,  La 
8     John  King,  New  Orleans,  La 


No. 


Name  and  address  of  bidder. 


Barbonr  Sc  Rnple,  La  Place,  La. . . 

Israel  K.  Bobbitt,  AmesTille,  La. 

8  ,  John  King,  New  Orleans,  La , 


I 


Woodland. 


Embank- 
ment, 
9,500  cu- 
bic yards. 


Excava- 
tions, 

600cabk> 
yards. 


Cents. 
*14.75 

17 

19.99 


CenU. 
•10 
12 
19.99 


Total  cost 
of  levee. 


$1,461.25 
1,687.00 
2,019.00 


No. 


Name  and  address  of  bidder. 


Barbour  Sc  Ruple,  La  Place.  La. . . . 
Israel  K.  Bobbitt,  Amesville,  La. 


West  Pointe  a  la  Hache. 


Embauk* 

ment, 
12, 000  cii. 
bic  feet. 


Excava- 
tions, 

700  cubic 
yards. 


CenU.    I 
»16  I 

18  I 


CenU. 


Total  cost 
of  levee. 


$2, 032. 00 
2, 244. 00 


3946   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

No.  15  (1895). — Ab$iraot  of  propo9aU  received  in  reeponee  to  adverUaemeut  dated  Oei$ber 

22y  I894f  eto.— Continued. 

LAKfl  BORGNE  LEYEB  DISTRICT. 


Ko. 


Name  Mud  addroM  of  bidder. 


Barbonr  Si  Raple.  La  Place.  La. . 
Martin  Head,  Kew  Orleans,  La . . 

John  A.  Carson,  Conveot,  La 

Israel  R.  Bobbitt,  AmesviUe,  La. 


Belair. 


Embank- 
ment, 
22.600  on- 
bic  yards. 


Cents. 
14.70 
14i 

le 

15.90 


Excara- 

tiooa,       Total  oMt 
2,000 cubic'  ofleree. 
yards. 


"-■aj 


3,Se7.(!0 
16~i  3,13109 
12         3,8inLtt 


Ifo. 


JJaane  and  address  of  bidder. 


Bnrbridge,  enlargemeDt 


Embankmeot 
and  excavations, 
5,600  cubic  yards. 


Total  out  of 
levee. 


Barbonr  it  Ruple,  La  Place,  La.. 
Israel  R.  Bobbitt,  Amesville,  La 
John  King,  New  Orleans,  La .... 


(knt$. 


'15 
16 
174 


imoo 


No. 


Name  and  address  of  bidder. 


CoUette. 


Embank- 
ment, 
15.400  en- 
bioyarda. 


Barbonr  A  Rnple,  La  Place,  La 

John  A.  Carson,  Convent,  La 

Israel  R.  Bobbitt,  AmesviUe.  La 

John  King,  New  Orleans,  La 

John  F.  Brennan,  New  Orleans,  La. , 

John  Cleary,  New  Orleans,  La 

F.  C.  Movers,  Pointe  a  la  Hache,  La 


Cent*. 

14.20 

17 

16 

13.00 
*13.47 

!!♦ 


Excava- 
tions, 

875  cable 
yards. 


Cente. 
10 
17 
12 

13.99 
•13.47 
13i 
IB 


Total  eost 
ofkvee. 


l«l.S 
S,Stt.H 
2,108.13 
2,134.9 
2.129.e 
2.3S.M 


No. 


No. 


Name  and  address  of  bidder. 


Name  and  address  of  bidder. 


Bavis. 


Embank 
I    ment, 

5,900  oa- 
bio  yards. 


CenU. 

Barbonr  &  Rnple,  La  Place.  La 14.20 

Israel  R.  Bobbitt,  AmesviUe,  La 16 

John  King,  New  Orleans,  La |  18^ 

John  F.  Breunan,  New  Orleans,  La '  14.49 

John  Cleary,  New  Orleans.  La i  *134 

F.  C.  Movers,  Pointe  a  la  Uache.La '  14 


I 


Excava- 
tions, 

SOOcnbio 
yards. 


CfenU, 
10 
12 
18| 
14.40 
*13 
18 


Total  cut 
of  leree. 


mod 

1, 128.59 

82130 


Louisiana  SUne. 


Embank- 
ment, 
4,000  co- 
ble yards. 


Excava- 
tions, 

aOOenbic 
yards. 


Total  coft 
offeree. 


Barbonr  &  Rnple,  La  Place,  La 

Israel  R.  Bobbitt,  AmeevUle.  La. . . 

John  King,  New  Orleans,  La 

John  Cleary,  New  Orleans,  La 

F.  C.  Mevers,  Pointe  a  la  Hache,  La 


Oentt. 

14.20 

13.99 
*134 
17 


CmiU, 

10 
12 

13.9! 
•18 
18 


I68&0S 
0M.i« 
5^.58 

711.  W 
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No.  15  {1S96,)— Abstract  of  propowls  received  in  response  to  advertisement  dated  October 
g£,  1894,  ato.— Continued. 

LAKE  BOR6KS  L£V££  DISTRICT-GoDtinaed. 


> 

Lower  Tensas 
levee  district. 

Baratarialevee 
district. 

Lake  BorgDe 
levee  district. 

Amoiuits  aTailable - 

$40,700.00 
33,120.00 

$43,190.06 
16,753.57 

$26,426.13 
4, 353. 39 

Amount  covered  by  this  abfttraet 

Balanoea 

7,580.00  1           ^  ^M  AO 

22,072.74 

United  States  Engineer  Office, 
New  Orleans f  La.^  Norember  12,  1894, 

No.  16  {19ld&),— Abstract  of  proposals  re-oeived  in  response  to  advertisement  dated  October 
39, 1894,  opened  this  day  fty  Maj,  James  B.  Ouinn,  Corps  of  Engineers,  for  levee  revet- 
ment work  in  the  fourth  district,  improving  Mississippi  niver, 

[Proposals  marked  tbas  *  are  the  lowest  received,  and  the  bidders  being  considered  responsible,  they 
are  recommended  for  acceptance.] 

BARATARIA  LEVSB  DISTRICT. 


No. 

Name  and  address  of  bidder. 

SectionA  (3.803 
linear  feet). 

Section  B  (5,694 
linear  feet). 

Section  C  (3.587 
linear  feet). 

Per 
foot. 

Amount. 

Per 

foot. 

Amount. 

Per 
foot. 

Amount. 

John  F.  Herbert,  Harvey,  La 

Cents. 

60 

54.75 

54 

66 
*49.5 

$2,335.80 
2,131.41 
2,102.22 
2, 569. 38 
1,927.03 

Cents. 
60 

$3,416.40 

Cents. 
60 

$2,152.20 

Andrew  Downey,  New  6rleans,  La 

J.  A.  Andrews  &  Son,  Baton  Rouse,  La. 

R.  M.  Quiff  ley  &  Co.,  St.  Loals,  Mo 

Kobt.  McNamara,  jr..  New  Orleans,  La. . 

54 

62 
*50 
73 
58 
66 
5L78 

60 

3,074.78 
3,530.28 
2,847.00 
4.156.62 
3,302.52 
3,758.04 
2, 948. 35 

3,416.40 

51 
60 
50 
65 
67 
60 
Ml.  45 

58 

1, 936. 98 
2, 152. 20 
1,793.50 
5,331.55 
2,044.59 
2, 152. 20 
1,486.81 

2, 080. 46 

81 

11 
18 



P.  li.  McLaughlin,  Memphis.  Tenn 

Geo.  B.  Sanchin,  New  Orleans,  La 

Barbour  &  Raple,  La  Place,  La 

58 
70 
52.24 

63 

2,257.94 
2, 725. 10 
2,033.70 

2,452.59 

BItringham  Construction  Co.,  Natchez, 

t 
No.  i            Name  and  address  of  uidder. 

i 

Section  D  (4,529 
linear  feet). 

Section  E  (3,693  1  Section  F  (1,298 
linear  feet).       ,      linear  feet). 

Per 
foot. 

Amount. 

Per 
foot. 

Cents. 
60 
54 
60 
49 
65 

Amount. 

Per 
foot. 

Amount. 

3  Andrew  Downey,  New  Orleans,  La 

4  J.  A.  Andrews  &  Son,  Baton  Rouge,  La . . 

5  R.  M.  QuAgiey  &  Co.,  St.  Louis,  Mo 

6  Robt.  MeNamara,  jr..  New  Orleans,  La. . 

7  1  John  Clearv.  Naw  Orleans.  T^ 

Cents.  1 

60        '$2,717.40 
54          2,445.66 
60        I  2,717.40 
49.5       2,241.85 
65        1  2,943.85 

$2,215.80 
1,994.22 
2.215.80 
1, 809. 57 
2,445.00 

Cents. 

75 

54 

60 

49 

63 

59 

58 

62 

80 
*46.4 

62 

$973.50 
700.92 
778.80 
636.02 
817. 74 
765  82 

8  !  F.  M.  McLaughlin,  Memphis,  Tenn 

9  ,  Geo.  B.  Sancliln,  New  Orleans,  La 

10  E.  J.  Morris,  Ocean  Springs,  Miss 

11  Barbour  &.  Kuple,  La  Place,  La 

58        1  2,626.82 
(U        !  2,808.56 

58 
63 

2,141.94 
2, 326. 59 

752.84 

804.76 

1, 038. 40 

*46.47  '  1,108.55 

*46 
58 

676.66 
2,141.94 

602.27 

12    EltringbAm  Construction  Co.,  Natchez, 

58           2.  626. 82 

804.76 

j     Miaa 

3948      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  V.  S.  ARMY. 

No.  16  (IS9^.)^ Abstract  of  proposals  received  in  response  to  advertisement  dated  October 

29,  1894— ContxwxeA, 

LAKE  BORGNE  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Henry  C.  Brown,  New  Orleans,  La 

Andrew  Downey.  New  Orleans,  La 

J.  A.  Andrews  &  Son.  Baton  Ronee,  La , 

R.  M.  Qulgley  &.  Co..  St.  Louis,  Mo 

Robt.  McNamara,  jr.,  New  Orleans,  La 

John  Cleary,  New  Orleans.  La 

F.  M.  McLaughlin,  Memphis,  Tenn 

Geo.  B.  Sancbin,  New  Orleans,  La 

£.  J.Morris,  Ocean  Springs,  Miss , 

Barbour  &  Rnple,  La  Place,  La , 

Eltringham  Construction  Co.,  Natchez,  Miss. 


Section  6  (1.S91 
linear  feet). 


Per 
foot. 


CenU. 

58 

54 

62 
*50 

68 

59 

58 

71 

80 

50.88 

62 


Amonnt. 


1 


$822.78 
859.14 
086.42 
795.60 

1,081.88 
938.60 
022.70 

1,129.61 

1,272.80 
809.50 
886.42 


Section  H  (2,602 
linesr  feei). 


Per 
foot. 


CtnU. 

58 
54 
60 
51 
63 
59 
58 
63 
80 
45 
60 


Amoont 


$1,500.18 
1,405.08 
1.561.30 
1,327.02 
l,C39.a 
1,535.18 
1.S08.M 
1,839.2$ 
2,081.00 
1,183.12 
1,5(1.20 


The  number  of  linear  feet  of  revetment  in  Section  G,  Lake  Borarne  district,  baa  been  reduced  from 
5.227  to  1,501,  owins  to  the  omission  of  Belair  and  Fanny  levees.  The  number  of  linear  feet  In  SectioD 
D  has  been  reduced  from  4,520  to  2,438,  on  accoant  of  the  omission  of  Purcelle  levee.  The  nnmb«rof 
linear  feet  in  Section  E  has  been  redaced  from  3.603  to  1,471,  on  account  of  the  omission  of  West  Points 
a  la  Hacbe  levee.  The  lowest  bidders  state  that  they  are  willing  to  construct  revetment  in  tbe  dif- 
ferent sections  as  reduced  at  the  same  prices  as  bid  on  the  original  number  of  linear  feet.  The  calcals- 
tions  in  the  foregoing  abstract  for  the  successful  bids  are  based  on  the  reduced  amounts. 

It  is  recommended  that  all  bids  on  Section  H  be  rejected  on  account  of  the  omission  of  the  CoUette 
and  Louisiana  Store  levees. 


Barataria 
levee  district. 

LakeBorepe 
levee  distncL 

Amount  available 

$26,400.00 
8,046.05 

$22,000.00 

Amount  covered  by  this  abstract 

1,397.77 

Balance 

18,353.05 

20,6019 

United  States  Engineer  Office, 
New  Orleans  J  La.,  November  S3, 1894, 

No.  17  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  Norem- 
ber  IS,  1894,  opened  this' day  by  Capt.  George  McC,  Derby,  Corps  of  Engineers,  for  the 
construction  of  levees  in  the  fourth  district,  improving  Mississippi  River, 

[Proposals  marked  thus  *  are  the  lowest  received,  and  the  bidders  being  considered  responsible,  tbej 
are  recommended  for  acceptance.] 

atchaJ'ALaya  levee  district. 


No. 


Name  and  address  of  bidder. 


Embank 

ment 
and  exca- 
vations, 
22,000  cu- 
bic yards. 


Manning  &  Gibson,  Whitecastle,  La 

E.  B.  Helgason,  Natchez,  Miss 

Donovan  &  Daley,  Baton  Rouge,  La 

Eltringham    Construction   Co.,    Natchez, 

Miss 

Sullivan  &  Gray,  Baton  Rouge,  La 

Tansy  &■  Kilkenny,  Darrowville,  La 

Ed.  Keogh  &  Co.,  St.  Louis,  Mo 

J.  A.  Andrew  &  Son,  Baton  Rouge,  La. .. 

Hayes  Bros. ,  Baton  Rouge,  La 

George  Byrne  &  Co.,  Baton  Rouge,  La 

John  A.  Carson,  Concession,  La 


Nina,  enlargement 


CenU. 


18 
27 

» 13. 18 


22 
21 


16 


Total 
cost  of 
levee. 


Embank 

ment, 
20.500  cu 
hie  yards. 


13,960.00 
5. 940. 00 

2, 899. 60 
3,630.00 


4,840.00 
4,620.00 


3, 520. 00 


Point  Pleasant,  new  and 
enlargement. 


Genu. 
14 

11.7 
"i 

12.45 
10.92 
10.75 
15 
13 
14 

*8.94 
IH 


Excava- 
tions, 

120  cubic 
yards. 


CenU. 
14 
10 
10 

12.45 
8 
12 
15 
13 
12 

"8.50 
14 


Total 
cost  of 
levee. 


$2,886.»i) 
2, 410  5ft 
2,446.3;. 

2,567.19 
2,248-30 
2.218.15 
3.093.tX> 
2.6fi0.» 
2.884.44} 
1,812.90 
2. 089.  SO 
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No.  17  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  dated  Noven^ 
her  1£,  1894 f  etc, — Continued. 

AFCHAFALAYA  LEVEE  DISTRICT-Continued. 


Ko. 


I 

8 

4- 

6 

7 

9 

10 

11 

12 

13 

14 


Name  and  address  of  bidder. 


Manning  &  Gibson,  Whitecaiitle,  La 

E.  B.  Helffason,  Natchez,  Miss 

Donovan  &  Daley,  Baton  Ronse,  La 

Bltringham  CoDstniction  Co.,  Natchez,  Miss 

Sullivan  &  Gray,  Baton  Roage,  La 

Tansy  Sc  KUkenny,  Darrowvilie,  La 

Ed.  Keogh  &  Co.,  St.  Lonis,  Mo 

J.  A.  Andrews  A  Son,  Baton  Bonge,  La 

Hayes  Bros.,  Baton  Bouge,  La 

George  Byrne  &,  Co.,  Baton  Bouge,  La 

J.  A.  Carson,  Concession,  La 


St.  Raphael,  enlargement. 


Embank- 
ment, 
22,500cabic 
yards. 


Cents. 
13 
11.9 

12.45 
11.92 
12 
18 
13 
14 
*10| 
16* 


Excava- 
tions, 

65  cubic 
yards. 


Cents. 
13 

5 

10 
12.45 

8 
12 
18 
10 
12 
*10| 
16 


Total 
cost  of 
levee. 


$2,933.45 
2,680.75 
2,453.37 
2.809.34 
2,687.20 
2,707.80 
4,061.70 
2,931.50 
3, 157. 80 
2,425.73 
3,722.90 


LAFOURCHE  LEVEE  DISTRICT. 


Xo. 


1 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

14 

15 


Name  and  address  of  bidder. 


Embank' 

went, 
26,000  cu- 
bic yards, 


Willow  Grove. 


Excava- 
tions, 

180  cnbio 
yards. 


Total  cost 
of  levee. 


Manning  &  Gibson,  TVhitecastle,  La 

Israel  R.  Bobbitt,  AmesviUe,  La 

Donovan  &  Daley,  Baton  Rouge,  La 

C.  D.  Leeper  &,  Co.,  Baton  Roage,  La. 

Eltringham  Construction  Co..  batches,  Miss. 

Sullivan  &  Gray,  Baton  Rouge,  La 

Treinen  &  Savage,  Saulsborg,  La 

Tanaey  &  Kilkeninr,  Darrowvilie,  La 

£d.Keogh&Co.,St.Loais,Mo 

J.  A.  Andrews  &  Son,  Baton  Rouge,  La , 

Havea  Bros.,  Baton  Rouge,  La 

J.  A.  Carson,  Concession,  La 

Barbour  &  Rnple,  La  Place,  La 


Cents, 
13. 
12. 78 

IH 
13.2 
12.45 
*  10. 72 
12.90 
Hi 
10.75 
13 
13 

12.99 
13.70 


Cents, 
13 
12 
10 


$3,403.40 
3.309.10 
2,964.67 


12.45 

»8 


3,259.41 
2, 801. 60 


10 
10.75 

12 
10 


3, 008. 00 
2,814.35 
3,398.00 
3,396.20 
8,899.00 
3,500.00 


"So.  I 


5 

6 
7 
10 
11 
14 
15 
16 


Starlight. 


Name  and  atldress  of  bidder. 


Embank 

ment, 
69,500  cu- 
bic yards. 


Excava- 
tions, 
550  cubic 
yards. 


Total  cost 
of  levee. 


Israel  R.  Bobbitt,  Amesville,  La 

C.  D.  Leeper  &  Co.,  Baton  Rouge,  La 

Sltringham  Construction  Co.,  Natchez,  Miss 

Sullivan  Sc  Gray,  Baton  Rouge,  La 

Sd.Keogh  Sc  Co.,  St.  Louis,  Mo 

J.  ▲.  Andrews  &.  Son,  Baton  Rouge,  La 

J],  A.  Carson,  Concession,  La 

Barbour  A  Ruple,  La  Place,  La 

John  Cleary,  New  Orleans,  La 


Cents, 
15.96 
15i 
16.38 
14.72 

*12 

16 

15.20 

26 


CenU. 
12 


$11, 158. 20 


16.31 
10 
*12 

16 
12 
26 


11,474.19 
10,285.40 
8,406.00 
10,157.25 
11, 208. 00 
10,630.00 
18, 213. 00 


Annmnt  available. ............... 

Amoiint  covered  by  this  abstract. 

Balance 


Atchafala^a 
levee  district. 


$70,735.06 
7,168.23 


63,566.83 


Lafourche 
levee  district. 


$62,699.40 
11, 207. 60 


51, 391. 80 
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United  States  Engineer  Officr, 
New  Orleant,  La,,  January  20, 1S95. 

No.  18  (1895). — Ahitraot  of  proposals  received  in  reeponse  to  advertieement  {iArcular  Utter] 
dated  December  SI,  1894,  opetud  this  day  by  CapU  George  McC,  Derby,  Corps  of  Enguum, 
for  the  oonsiruction  of  levees  in  the  fourth  district,  improving  Mississippi  6ker, 

ATCHAFALATA  LEVEE  DISTRICT. 

[The  bids  marked  thus  *  hare  been  accepted.    They  are  the  lowest  bids  received  and  arp  oonsidered 
reasonable.    Copies  of  the  letters  of  aooeptanoe  are  filed  with  the  bids.] 


No. 


Name  and  address  of  bidder. 


Anchorage,  enltt:gtmeBt 


Embank- 
ment, 
io,<moco- 

hio  yards. 


Excava-  ' 

tioDs.  Totelc«t 

20O cubic  ;  offeree. 

yards.  ! 


Thomas O'Malley,  Baton  Roage.  La... 

Israel  B.  Bobbitt.  Belair.  La 

6.  W.  Beagan,  Bed  Biver  Landing.  La 

Geo.  Kilkenny,  Baton  Bonge,  La 

James  B.  Marlow,  Natchez,  Kiss 

C.  D.  Leeper,  Hester,  La 

Michael  Hatiick,  Plaqnemine,  La 

James  M.  Sullivan,  Baton  Bouge,  La... 

Mike  Tansy,  Smoke  Bend,  La , 

Donovan  &.  Daley,  Whitecastle,  La 

J.  A.  Carson,  Concession,  La , 


18| 
12.  M 

i^ 

1« 
14.1 
15 
M2.20 
13 

10.70 
14.90 


OenCi. 

18 
12.M 


16 

1 


*12.20 
11 

1«.70 
15 


$1.«I») 
1.K1.93 
1, 708.50 

l,41t« 

1.244.40 

1.322.fti 
1,788.40 
l,529.i« 


No. 


ame  and  address  of  bidder. 


Embank- 
ment, 
7,500  cu- 
bic  yards. 


Thomas  0*Malley,  Baton  Bonce,  La.. 
Treinen  ti  Bauman,  Doroeyrille,  I^.. 

Israel  B.  Bobbitt,  Belair,  La 

Geo.  Kilkenny,  Baton  Bouge,  La 

0.  D.  Leeper,  Hester,  La 

Michael  llanick,  Plaquemine,  La 

James  M.  Sullivan,  Baton  Bouge,  La 

Mike  Tani^,  Smoke  Bend,  La 

Donovan  6l  Daley,  Whitecastle,  La... 
J.  A.  Carson,  Concession,  La 


Uhiy. 


CmU. 
241 
16w94 
12{ 
n.25 

11.  do 
11 

11.72 
*10.92 
15 
12 


Sxcava-    \ 

tions.        Total  cwt 
200 cubic  [  offeree. 

yards.     \ 


OenU. 
20 

1«.»4 
«J 
11.25 
11 

10 
10 
15 
13 


|1,«K.3 
1,30*38 

tti.r 

866.5 
981.3 

moo 

091 00 
l,lS.iB 


No. 


St  Delphine,  enlargrmnt. 


Name  and  address  of  bidder. 


Embank 
ment, 
18.000  cu- 
bic yards. 


Excava- 
tions, 
200  cubic 
yards. 


Total  ooit 
of  fevw. 


Thomas  O^Malley,  Baton  Bonge,  La. 
Treinen  Sl  Bauman,  Dorcyville,  La. . . 

Israel  B.  Bobbitt,  Belair,  La 

Geo.  Kilkenny,  Baton  Bonge,  La 

C.D.Leeper,  Hester,  La 

James  M.  Sullivan,  Baton  Bouse,  La 
Donovan  &  Daley,  Whitecastle,  La . 
J.  A.  Carson,  Concession,  La 


Cetitt. 
24| 
18.00 

16 
18 
*14.00 
23.70 
15.90 


CmU. 
20 

18.90 
15 
16 
18 
*10 
20 
14 


H,4SS.W 
3,438.88 
2.T8:.50 

1906.S 


No. 


Elin.  enlargemeBt. 


Name  and  address  of  bidder. 


Embank- 
ment, 
lO.OOOcu- 
bic  yards. 


Excava* 
tions, 

200  cubic 
yards. 


Total  ooit 
of  teT«L 


Thomas  O'Malley,  Baton  Bonge,  La. . . 

Israel  B.  Bobbitt,  Belair,  La 

James  M.  Sullivan,  Baton  Bouge,  La. . 
J.  A.  Carson,  Concession,  La 


Cents, 

24J 

16 

*16 

l«i 


CenU. 


20    $4,<»^-; 

15      isjo.; 


Amount  available 

Amount  covered  by  this  abstract. . 


.  $31,404.91 
.     7,361.-* 


BaUnce a4,04l« 
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United  States  Engineer  Office, 

New  Orleans,  La.,  January  14, 1895,% 
No.  19  C1895).— Jfr«irao<  ofprimoeals  reoeiped  {m  rettponee  to  advertisement  (droular  letter) 
dated  January  4, 1895,  opened  this  day  by  Capt»  Gecrge  MoC,  Derhy.  Carps  of  Engineers, 
for  the  constmctum  of  levees  in  the  fourth  district,  improving  Mississippi  Biver,      .-"^ 

If'  . 
[The  bids  marked  thos  *  have  been  accepted.    They  are  the  lowest  ones  received,  and  are  considered 
reasonable.    Copies  of  the  letters  of  aocepUuioe  haye  been  filed  with  the  bids.] 

LAKE  BORGNE  LEVEB  DISTRICT. 


No. 


"Same  and  address  of.  bidder. 


Embank- 
ment, 
6,»00  ca. 
bio  yards. 


Violet. 


Excava- 
tions, 

200  cubic 
yards. 


Total  cost 
of  levee. 


F.  C.  MeTers,  Points  a  la  Hache,  La. . . 
Robert  McNamara,  New  Orleans,  La. 

Israel  R.  Bobbitt,  Belair,  La 

John  Cleary,  Kew  Orleans,  La 


(knit. 

15 

18 

13.74 
*13 


Cents. 


$1,050.00 

1,200.00 

958.32 

910.00 


No. 


Name  and  address  of  bidder. 


Linwood,  enlargement. 


Embank- 
ment, 
2,000  on- 
bic  yards, 


Excava- 
tions, 

200  cubic 
yards. 


Total  coat 
of  levee. 


F.  C  M«vere,  Polnte  a  la  Hache,  La. 
Robert  MoNamanu  New  Orleans,  La 

Israel  &.  Bobbitt,^eliiir.  La 

John  Cleary,  New  Orleans.  La 

Barbour  &  Ruple,  Concession.  La. . . 


Cents. 

17 

18 

14.74 
•14 

14.95 


Cents. 
17 
18 
12 
*14 
14.96 


$874.00 
396.00 
818.80 
808.00 
328.90 


BARATARIA  LEYEB  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Embank- 
ment, 
13,800  en- 
bio  yards. 


Kearney  Upper. 


Excava- 
tions, 

200  cubic 
yards. 


Total  cost 
of  levee. 


Robert  HcNamara,  New  Orleans,  La 

Israel  R.Bobbltt,Bdair,  La 

John  Cleary^  New  Orleans.  La 

Barbour  Sc  Bnple,  Oonoesslon,  La 


Cents. 
22 

*m 

14 
15.40 


CenU. 

22 

*12 

14 

15.40 


$3,080.00 
1,038.75 
1.900.00 
2,156.00 


Amount  arrailable 

Amoont  oorered  by  this  abstract, 

Balanoe 


Lake  Borene 
levee  district. 


$13,603.72 
1,218.00 


12,385.72 


Barataria  levee 
district. 


$18,756.34 
1.938.75 


16,817.50 


3952   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ASHY. 

United  States  Enoinker  Offici, 
New  Orleafu,  La,,  January  SI,  mi 

No.  20  (1895).— ^ft#iraof  ofpropo$ala  received  in  responee  to  advertieememt  {circular  Utter) 
dated  January  P,  189S,  opened  ihie  day  ky  Capt.  George  McC,  Derby,  Carpi  o/Engineert, 
for  the  oonatruotion  of  leveee  in  the  fourth  dieirict,  improving  Miseieeippi  Ritfr. 

[The  bids  marked  thus  *  have  been  accepted.    They  are  the  lowest  ones  rooeiTed  and  are  ooD»dfrd 
reaaonable.    Copies  of  the  letters  of  acceptance  have  been  filed  with  the  bida.) 

ATCHAFALAYA  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Golden  Ridge,  new  and  enlinre 
meat. 


Embank- 
ment, 
10. 500  en- 
bic  yards.' 


Rxcava-  I 

taons.        Total  ooM 
200  cabio     of  lev^t. 

yards.     • 


Michael  Hanick,  Plaqaemlne,  La 

Hayes  Bros^  Baton  Ronge,  La 

Barbour  St  Runle.  Conoeasion,  La 

J.  A.  Carson,  Conceteion,  La 

Tansey  &  Kilkenny,  Baton  Rouffe,  La 
Oeo.  Byrne  &  Co.,  Baton  Rouge,  La. . . . 
Donovan  &  Daley,  Baton  Rouge,  La. . . 

CD.  Leeper  &Co.,  Hester,  La 

Treinen  &.  Bauman,  Dorcyrille,  La — 
Curtis  Sl  Andrews.  Bayou  Gonla,  La. . 
Manning  &  Gibson,  Hohen  Solms,  La. 
Alvah  Epiey,  Plaqnemine,  La: 


CenU. 

9.06 
12 
15 
14 
13 

8.70 

0.70 
12.06 

0.70 

12 
*«.38 


CmU, 
0 

10 
15 
14 
13 

8.70 

0.70 

0 

9.70 

0 
12 
*8,38 


$1.9ILlJ 

i3dl).-v 

2.:S.'." 
2.»l."i 

i.7a» 

l,»il9(l 

l,llv'.*) 

l.?TaJ«» 

Lea* 


No. 


No. 


Name  and  address  of  bidder. 


Embank 

ment, 
10,500  en 
bic  yards. 


Michael  Hanick,  Plaqaemine,  La 

Hayes  Bros.,  Baton  Rouge.  La 

Barbour  &  Rnple,  Concession,  La 

J.  A.  Carson,  Concession,  La 

Tansey  &  Kilkenny,  Baton  Rouge,  La 
Treinen  &  Bauman,  Dorcy ville,  La. . , 
Curtis  &  Andrews,  Bayou  Goula,  La. 
Manninff  &  Gibson,  Hohen  Solms,  La 
Alvah  Iilpley,  Flaqueniine,  La 


Nnnio  and  address  of  bidder. 


Michael  Hanick,  Plan  nenine,  La 

Hayes  Bros.,  Baton  Kouge,  La 

J.  A.  Carson,  Concession,  La 

Ciirtin  &.  Andrews,  Bayou  Goula,  La.. 
Manning  6c  Gibson,  Hohen  Solms,  La, 


Ximer  Lower,  enlarjEUDeBt 


Excava- 
tions, 

200  cubic 
yards. 


Total  ev{ 
of  leTw. 


Genu. 

IS 

U.08 

14.25 

14 

18 

11.74 
*  10. 74 

14 

1&09 


CenU. 
13 
U 

14.25 
14 
10 

11.74 
•9 
14 
15.98 


i,«t« 

1.2K.1? 

1,145.:' 
i,a>.i: 


Cora,  enlargemeDt. 


Embank- 
ment, 
22,000  ca- 
ble yarda. 


Cent*. 
10 
*12 
16 
14 
15 


Ezcava-  I 

tions,  I  Total  cwJ 

200  cubic  I  otk^i* 

yards. 


Cents. 


16 
M2 
1« 
111 
15 


|3,552.M 
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No.  20  (i895). — AMract  of  proposals  roceivedin  response  to  eidvertisement  {circular  letter) 
dated  Janttary  9,  1896,  ete.— Con  tinned. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Hayes  Bros.,  Baton  Roage,  La 

P.  J.  Tyrrell,  New  Orleans,  La 

J.  A.  Carson,  Concession,  La 

Tanney  &  Kilkenny,  Baton  Longe.  La, 
I>ono\-an  Sc  Daley,  Baton  Ronge,  La. . . 

C.D.Leeper&  Co.,  Hester,  La , 

Gnrtis  &.  Andrews,  Bayou  Goula,  La. . 
Manning  &  Gibson,  Hohen  Solms,  La. 


St.  Marys  Chapel,  new  and 
enlargement. 


Embank- 
ment, 
28,000  cu- 
bic yards. 


Cents. 

9.08 
16 
13.44 

0.89 
*8.94 

0.07 
12 
14 


Excava- 
tions, 

200  cubic 
yards. 


Centt. 
0.08 


13 
10 
8 
4 
10 
14 


Total  cost 
of  levee. 


$2,814.86 


3,780.20 
2,780.20 
2,510.20 
2,700.60 
8,380.00 
8,048.00 


No. 


Name  and  address  of  bidder. 


Modoc,  enlargement. 


Embank- 
ment, 
8,500  on- 
bic  yards. 


Exeaya- 
tions. 

200  cubic 
yards. 


Total  cost 
of  levee. 


P.  H.  O'Brien,  Kenner,  La 

Hayes  Bros.,  Baton  Rouge,  La 

Williford  &  Ryan,  Kenner,  La 

liarboor  Sc  Ruple,  LaPlace,  La 

J.  ▲.  Canon,  Oonoession,  La 

C.  D.  Leeper  &  Co.,  Hester,  La 

John  Cleary,  New  Orleans,  La 

Manning  &  Gibson,  Hoben  Solms,  La. 


CenU. 

10.90 

13.02 
*  10. 44 

15 

16 

12.70 

14 

20 


Cents. 
10.97 
13.92 
*  10. 44 
15 
16 
10 
14 
20 


$956.00 
1, 211, 04 
008.28 
1.305.00 
1,392.00 
1.090.50 
1,218.00 
1, 740. 00 


Ajammt  avttUable 

Amount  covered  by  this  abetraot 

Balance 


Atchafala^a 
levee  district. 


$27, 767. 38 
5.460.56 


22, 306. 82 


Pnntcbartrain 
Ifvoe  district. 


$26,000.00 
3.427.48 


22, 572. 52 


Unit>:d  States  Engineer  Office, 

2iew  Orleans,  La.,  January  S8,  1895, 

No.  21  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  (circular  letter) 
dated  January  17 ,  1895,  opened  this  day  by  Capt.  George  McC,  Derby ^  Corps  of  Engineers, 
for  the  construction  of  levee  revetment  in  the  fourth  district,  improving  Mississippi  River,. 

[Bid  No.  3  (marked  thus*  )  has  been  accepted.    It  is  tho  lowest  bid  received  and  considered  reason* 
able.    A.  copy  of  the  letter  of  acceptance  is  filed  with  the  bid.] 

BARATARLA  LEVEE  DISTRICT. 


Na 


Name  and  address  of  bidder. 


Concession  (2,087 
linear  feet). 


Amount. 


Davis  Richarme,  Belair,  La 

Qnlf^ley  &  Wilcoxon,  New  Orleans,  La 
Robert  MoNamara,  New  Orleans,  La. . 
Barbour  dt  Ruple,  Concession,  La 


$1, 410. 16 
1,565.25 
1.252.20 
1,533.04 


BWO  95 ^248 


3954      REPORT  OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

No.  21  (1895). — AhMtraet  of  propo9al%  reoeived  in  retponse  to  advertisement  (oireiilar  IeU&) 
datM  January  17,  2895,  etc.— Continaed. 

LAKE  BORGNE  LEVEB  DISTRICT. 


No. 


Name  and  addreu  of  bidder. 


Davis  Riclianne,Bo1air,  La 

Oaigley  &  Wiliwxon.Kew  Orleans,  La 
Robert  McNamara,  New  Orleans,  La. . 
Barboar  Sc  Raple,  Conoesaion,  La 


Linwood  (740 
linear  feet). 


Per 

foot. 


Ceftti. 

70 

•     M 

*«0 

86 


Amonnt^ 


$518 
703 


Davis  n,f'18 
linear  feet). 


Per 
foot. 


AmoQDt 


OtnU. 

K  1  987.19 

"58  510.44 

87  i(SS.ff 


Barataria  levee    Lake  Boipie 
district.  levee  distriet 


Amount  available 

Amount  covered  by  this  abstract. 

Balance 


$18,428.00 
1.252.20 


$11477.15 
1,8U.44 


17, 175. 88 


1144175 


United  States  Engineer  Office, 
New  Orleane,  La,,  February  4, 1S%. 

No.  22  (1895).  —Abstract  of  proposals  received  in  response  id  advertisement  (cinmlar  leit^] 
dated  January  26,  ISBJi,  opened  this  day  fry  Capt,  George  McC,  Derby,  Corps  of  Enghten, 
for  the  construction  of  levees  in  the  fourth  district,  improving  Mississippi  River, 

[The  proposals  marked  thus  *  have  been  aooepted.  They  are  the  lowest  ones  received  and  are  eos- 
aidered  reasonable.  Copies  of  the  letters  of  acceptance  are  filed  with  the  bids.  AH  bids  mcired 
for  TVildwood  levee  have  been  rejected,  as  they  are  considered  too  high.] 

ATCHAFALAYA  LKVEB  DISTRICT. 


No. 


Name  and  addreea  of  bidder. 


No. 


Name  and  address  of  bidder. 


Embank-  Excava- 
ment,  tions, 

0,000  en-  200  cable 
bio  yards.       yarda. 


Eltringham  Constmction  Co.,  Natchez,  Miss 

John  A .  Carson,  Concession,  La 

Geo.  Y.  Andrews,  Raceland,  La 

J.J.  Gray,  Baton  Rouge,  La , 

James  K.  Marlow.  Natcliez,  Miss 

Williford  &  Ryan,  Kenner,  La 

Israel  R.  Bobbitt,  Wallace,  La 

C.D.Leeper.  Hester,  La 

George  Kilkenny,  Baton  Rouge,  La 


Hermitage  Dike,  enlarKenxiit 


Cents. 

30.43 

32.00 

37 
•22.42 

35 

20.04 

25 

20 

22^ 


Cents. 
18 
32.9 
30 
10 
35 
35 
20 
10 
15 


ToulcoH 
of  kTte. 


3.039itt 

2.  or.* 
3,2».« 

2.2n<.4 
2,6K« 


Embank- 
ment, 
37,500  en- 
bic  yards. 


Wildwood,  enlargement. 


Excavm- 
tions. 

200  cubic 
yards. 


Total  c«4 
oflerw. 


Eltringham  Construction  Co.,  Natchez,  Miss 

John  A.  Carson,  ConceHsion,  La 

Geo.  T.  Andrews,  Raoeland,  La 

James  R.  Marlow,  Natches.  Miss 

Israel  R.  Bobbitt,  Wallace,  La 

C.  D.  Leeper,  Hester,  La 

George  Kilkenny,  Baton  Rouge,  La 


Cents. 
20.96 
35 
4H 
37 


86 


Cents. 
18 
85 
26 
37 
20 
12 
20 


$11.?7«.* 
13,  l»* 
15.I14.N 

12.2ST>' 

U  ld<^ 
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No.  22  {1996).^ Ab$tract  ofprapoaaU  received  in  reeponse  to  advertieement  (oireular  letter) 
dated  January  86, 1896,  ete. — Contmned. 

ATCHAFALATA  LEYSE  DISTiaCT-Continued. 


No. 


Name  and  addreaa  of  bidder. 


Mi^ftrt  Haniek,  Flaquemine,  La 

Bitriiiffham  Constraction  Co.,  Natchez, 

John  A.  Canon.  Conoeasionf  La 

Qeorge  r.  Andiews,  Kaceland,  La 

J.J.GTay,BatonRoace,La 

Mike  Tanaey.  Baton  Jcovge,  La 

JameaR.  Harlow,  Natches^Hiae 

Treinen  Sc  Bamnan,  DoroeyriUe,  La — 

J.Cartis,Bayou6onla,La 

George  Byrne  &  Co.,  Baton  Ronce,  La. 
CD.Leeper,  Hester,  La 


Robertson,  new  and  enlargement. 


Embank- 

Excaya- 

ment, 

tiODS, 

Total  coat 

12,200  cu- 

200 cubic 

of  levee. 

bic  yards. 

yards. 

O0nt». 

Cents. 

15 

15 

$1,880.00 

21.23 

18 

2,828.00 

14 

14 

1.736.00 

10.90 

8 

1,845.00 

12 

10 

1,484.00 

•9.89 

9 

1,224.58 

131 

IH 

1,706.00 

13.90 

13:90 

1,723.60 

14 

14 

1,736.00 

l*t 

16| 

1,922.00 

111 

11 

1,884.60 

LAEB  BORONS  LEVEE  DISTRICT. 


Name  and  addxeaa  of  bidder. 

Fort  St.  Philip,  enlargement. 

No. 

Embank- 
ment, 
6,000  cu- 
bic yards. 

Exoava- 
tioiw, 

200  onbio 
yards. 

Total  cost 
of  levee. 

3 

Eltrinffham  Conatmction  Co..  Natches.  Miss 

CenU. 

24.73 

28 
*18 

CenU. 
8.98 

$1,254.88 

3 

Y  C  Mevam.  Pointo  a  la  Hache.  La 

9 

Robert  McNamara.  New  Orleans.  La 

*18 

936.00 

Atohafalaya 
levee  district. 

Lake  Borgne 
levee  district. 

Anu 

onnt  aTailable 

$21,158.27 
3,262.38 

$11,088.81 
936.00 

»ant  covered  bv  this  abetraot. 

Balance  . r---  . ,t  ,r,  ... 

17  ran  Ao 

'  in  Non  Bi 

' 

Unitkd  States  Engineer  Office, 
Neto  Orleans,  La.,  February  19,  1895. 

No.  23  (\9d&).-r-Ah8iraet  of  proposals  received  in  response  to  advertisement  (circular  letter) 
dated  Februarys,  1896,  opened  this  day  by  Capt.  George  MoC.  Derby,  Corps  of  Engineers, 
for  the  construction  of  levees  in  the  fourth  district,  improving  Mississippi  Biver, 

[The  pzoposala  marked  thus  *  have  been  accepted.  They  are  the  lowest  ones  received,  and  are  con- 
sidered reasonable.  Copies  of  the  letters  of  acceptance  are  filed  with  the  bids.  All  bids  received 
for  Joly  Levee  have  been  rejected  on  account  of  lack  of  funds.] 

P  ATCHAFALAYA  LEVEE  DISTRICT. 


Ifo, 


Name  and  addreaa  of  bidder. 


Cindare  Upper, 

Cinclare  Lower, 

Embank. 

Embank- 

mentand 

meutand 

excava- 

Total coat 

excava- 

Total cost 

tions, 

of  levee. 

tions, 

of  levee. 

21, 200  cu- 

20,900 cu. 

bic  yarda. 

bic  yarda. 

Cents. 

Cents. 

0.99 

$2,117.88 

9.99 

$2,047.95 

10.20 

2,162.40 

11.40 

2,337.00 

14| 

3,047.50 

14.45 

2.962.25 

12.87 

2,728.44 

13.87 

2,843.35 

12.23 

2, 592. 76 

12.23 

2.507.15 

12 

2,544.00 

14 

2,972.50 

10 

2,120.00 

•9.95 

2,039.75 

•9 

1,908.00 

13.23 

2, 804. 76 

13.23 

2,712.16 

13 

2,756.00 

13 

2,665.00 

13 

2.756.00 

12 

2,460.00 

13 

2, 756. 00 

in 

2,972.50 

9.99 

2,117.88 

2,162.50 

5 

7 

S 

9 

lO 

11 

12 

13 

1^4 

15 


MoLanehlin  Bros.,  Natehes,  Miss 

Mike  Tansey,  Baton  Rouge,  La 

lerael  R.  Bobbitt,  ConcessloD,  La 

Jno.  Scott  &  Son,  Robson,  La 

£ltringham  Construction  Co.,  Natohes,  Miss. 

CD.Leeper  &  Co.,  Baton  Rouge,  La 

Edwin  B.  Helgason,  Natohes,  Hiss 

Marlow4kCaTv,Natohez,Mi8S 

Oeorge  T.  Andrews,  Plaquemine,  La 

J.  A.  Andrews  Sl  Son,  Baton  Rouge,  La 

M.Hanick,  Plaquemine,  La 

Geo.  Kilkenny,  Baton  Rouge,  La 

Jos.  Cortia,  Bayou  Goula,  La 


3956   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

No.  23  (1895). — Abstract  of  proposals  received  in  response  to  advertisement  {circuU 
dated  February  8, 1895^  etc, — Continued. 

ATCHAFALAYA  LEVEE  DISTRICT— Continued. 


No. 


1 
3 
4 
6 
6 

7 

8 

0 

11  I 
12 

u! 

14  i 
15 


Name  and  address  of  bidder. 


MoLanghlin  Bros.,  Natchez,  Miss. 
Mike  Tansey,  Baton  Rouge.  La.. . 
Israel  R.  liobbitt,  Concession,  La. 

Jno.  Scott  &  Son,  Robson.  La 

Donovan  St.  Daley,  Baton  Rouge, 

La 

Eltrinsham     Construction     Co., 

Natchez,  Miss 

C.  D.Leei>er  ic  Co.,  Baton  Rouge, 

La 

Edwin  B. Helgason,  Natchez. Miss. 
Geo.  Y.  Andrews,  Plaqiieniine,  La. 
J.    A.   Andrews    St.   Son,   Baton 

Rouge,  La 

M.  Hanick,  Plaquemine,  La 

(reo.  Kilkenny,  Baton  Ronge,  La 
Jos.  Curtis,  Bayou  Goula,  La 


Cohn. 


Embank 
ment  and 

excava- 
tions 
27,600  cu 
bic  yards. 


CenU. 
•9| 
15 

13i 
16| 

11.70 

13.90 

1? 

10.74 

12 
14 
18 
17 


Total 
cost  of 
levee. 


Brusley  Upper, 
enlargement. 


Embank 
ment  and 

excava- 
tions. 
22,250  en 
bic  yards. 


$2, 056. 50 
4.140.00 
3.691.50 
4,554.00 

3, 229. 20 

3, 836. 40 

3, 726. 00 
3. 036. 00 
2,964.24  j 

3.312.00  I 
.3,804.00  I 
4,968.00 
4,692.00  I 


CenU. 
15 
14 

15.74 
16.87 


ToUI 
cost  of 
levee. 


$3. 337. 50 
3,115.00 
3,502.15 
3, 753. 58 


Embank 
ment  and 

excava- 
tions, 
22,650  ta- 
bic yards. 


13.90     3,092.75 


14 
»13.€ 


15 
14 


3,115.00 
3,046.03 

3,337.50 
3, 115. 00 


14        I  3,115.00 


BniBley 
enlargei 


CeniM. 
*».90 


13 
16 


18.87 


13.45 
12.45 
12 

12.95 
15 
15 
Hi 


PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 


Name  and  address  of  bidder. 


Embank 

mont 
and  exca- 
vations, 
28,000cu- 
bic  yards. 


Joly,new  and  enlarge- 
ment. 


Total  cost 
of  levee. 


Golden 
enlargi 

Embank- 
ment 
and  exca- 
vations, 
30,300  cu- 
bic yards. 


McLaughlin  Bros.,  Natchez,  Miss 

Geo.  Byrne,  Baton  Rouge,  La 

Israel  R.  Bobbitt,  Concession,  La 

Donovan  &.  Daley,  Baton  Rouge,  La 

Eltringham  CouHtruction  Co.,  Natchez,  Miss, 

C.  D.  Leeper  &.  Co.,  Baton  Rou^e.  La 

Eklwin  B.  Helgason,  Natchez,  Mi.ss 

J.  A.  Andrews  6c  Son,  Baton  Rouge,  La 

Jos.  Curtis,  Bayou  Goula,  La 


CenU. 
i:»i 

n\ 
9:70 

11.23 

11.97 

13 

12 

13 


$3,861.00 
2, 045. 50 
3,  396. 25 

2.  774. 20 
3,211.70 
3. 423. 42 

3.  718. 0') 
3. 432. 00 
3,718.00 


CenU. 

18 


14.90 

11.40 

13.90 

» 10.  45 

18 
12 


I 


Atchafalaya 
levee  district. 

Poi 
lev 

Amount  available 

$17,743.23 
11,892.63 

Amount  covered  by  this  abstract 

Tlftlftnn«-....,..r,        -.rr        . , 

5,850.60 
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A. 

ocon  Channel,  Absecon  Inlet,  N.  J.,  examination  to  unite  waters  between 

rijirantine  Beach,  Rum  Point,  and 1, 133;  ii,  1094 

econ  Inlet,  N.  J.,  examination  of  inside  of,  between  Atlantic  City  and 

rigantine  Beach i,133;  ii,  1094 

laidCf  Maria  (schooner),  removal  of  wreck  of 1, 70, 712 

ite  Hay,  Minn.,  improvement  of  harbor  at i,344;  iv,2530 

lapee  Harbor,  Wis.,  improvement  of i,  359 ;  i v,  2617 

{•en,  Kate   l\  (schooner),  removal  of  wreck  of 1, 198 ;  ii,  1447 

\>aina  River,  Ala.,  improvement  of i»^l;  n,  1663 

emarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Harbor, 

a.,  and ;  i,  173;  ii,1286 

egheny  River,  Pa. : 

Harbor  lines  at  Pittsburg,  establishment  of i,  21, 471 ;  iii,  2420 

Herr  Inland  Dam,  construction  of i,326;  ill,  2410 

Improvement  of i,  326 ;  III,  2406 

Lock  and  dam  between  Herr  Island  Dam  and  proposed  Tarentum  Dam, 

survey  for 1,328 

Tarentum  Lock  and  Dam,  sur^'ey  for 1*328 

effkeny  (steamship),  removal  of  wreck  of iI,  1078 

igator  River,  N.  C,  survey  of i,  192;  ii,  1384 

ouez  Bay,  Wis.,  survey  of i,352;  iv,2584 

oway  Creek,  N.  J.,  improvement  6f * i,  130;  ii,  1069 

)eua  Harbor,  Mich.,  improvement  of i,  389 ;  i v,  2826 

ea River,  Oreg.,  survey  of i,459;  v,3505 

amaha  River,  Ga.,  improvement  ©f i,  202;  u,  1477 

lerican  River,  Cal. : 
Kxamination  of,  to  prevent  sand  deposits  in  Sacramento  River,  near  Sacra- 
mento   1,440;  v,3335 

Improvement  of,  (by  California  Dt^bris  Commission) i,  470;  vii,  4049 

lite  River,  La.,  improvement  of 1, 247 ;  iii,  1747 

acoHtia  River,  D.  C.,  improvement  of,  at  Washington i,  159;  ii,  1217 

clote  River,  Fla., examination  of i,  222;  ii,  1573 

ita  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,  431;  v,  3259 

in,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  42, 606 

lalachicola  Bay,  Fla.,  improvement  of 1,223;  ii,  1611 

luluchicola  River,  Fla.,  improvement  of,  and  the  Cut-off i,  224 ;  ii,  1615 

ipomattox  Kiver,  Va.,  impro^  ement  of 1, 171;  ii,  1284 

»po(|uinimink  River,  Del.,  improvement  of 1. 135;  ii,  1114 

lueduct  Bridge,  across  Potomac  River  at  Wu8hington,D.C.,  repair  of.  i,484;  vii,4085 
luia  Creek,  Va. : 

Improvement  of 1, 160;  ii,  1224 

Keconstructiou  of  bridge  across i,  479 

'ch  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.,  i,  430;  v,3253 
'kausas  River: 

Bridge  near  Hicks  Rock,  Ind.  T.,  constniction  of i,  476 

Bridge  near  Van  Buren,  Ark.,  construction  of i,  475 

Improvement  of 1,281;  ill,  1998 

Removal  of  obstructions  in i)280;  ill,  1995 

Removal  of  wreck  at  Little  Rock,  Ark i,  286 ;  lii,  2037 

rtlnir  Kill,  N.  Y.  and  N.  J.,  improvement  of i,  109, 969 

rthur,  Lake.  La.,  improvement  of i,254;  ill,  1768 

sbland  Harbor,  Wis.,  improvement  of i»347;  iv,2554 

shley  River,  S.  C. : 

Improvement  of i,  197;  ii,  1433 

Removal  of  wrecks  in i,  198 ;  n,  1447 
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ills  for  bridges, examination  of i,21 

iloxi  Bay,  Miss.,  inijirovement  of  harbor  at ,  i,  241;  ii,  1705 

tiloxi  Harbor,  Miss.,  improvement  of i,241;  ii,  1705 

Urmingham  and  Pittsburg  Bridge  Company,  bridge  of i,  477 

•iscay ne  Bay,  Kla.,  examination  of  entrance  to i,  221  j  ii,  1566 

Hack  Lake  Harbor,  Mich.,  improvement  of i,  380 ;  iv,  2793 

(laclc  Kiver,  Ark.  and  Mo.,  improvement  of i,  284;  iii,  2025 

(lack  River,  La.,  improvement  of i,  269;  iii,  1887 

^lack  River,  Mich. : 

Improvement  of,  at  PortHuron i,392;  iv,2834 

Improvement  of  mouth  of i,  393 ;  i  v,  2836 

^lack  River,  N.  C,  improvement  of ^ i,  186;  ii,  1331 

Haok  River  Harbor,  Ohio,  improvement  of i,  408 ;  v,  3097 

31ack  Rock  Harbor,  Conn. : 

Examination  of. 1,93,856 

Improvement  of .* 1, 82, 796 

31ack  Warrior  River,  Ala. : 

Bridge  obstructing,  between  Tuscaloosa  and  Northport 1, 483 

Improvement  of,  below  Tuscaloosa 1, 237 ;  ii,  1692 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  236 ;  ii,  1691 

Block  Island,  R.  I. : 

Improvement  of  harbor  of  refuge  at , i,  66, 693 

Survey  of  Great  Salt  Pond  for  harbor  of  refuge i,  55 

Blood  River,  La. : 

Examination  of i,260;  m,  1786 

Improvement  of i,  246;  in,  1744 

iUossom  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,  430 ;  v,  3256 
Board  of  Engineers,  The : 

Changes  in  personnel  during  the  year i,  15 

Fortification  duties  of i,  4 

Members i,  15 

Members,  additional  duties  of i,  17 

Personal  inspections i,  17 

Reports,  summary  of i,  16 

Board  on  Fortifications  or  other  Defenses i,5 

B<i3uf  River,  La.  and  Ark. : 

Examination  of,  above  Wallaces  Landing,  Ark i,  279 ;  III,  1969 

Improvement  of .-  i,  272 ;  iii,  1920 

Bogue  Chitto,  La.,  improvement  of 1, 243 :  ii,  1711 

Bogne  Falia,  La. : 

Examination  of i,260;  iii,  1784 

Improvement  of 1, 245 ;  ill,  1742 

Bogne  Phalia,  Miss.,  examination  of i^  280;  in,  1988 

Boiifuca,  Bayou,  La.,  examination  of i,  260;  in,  1783 

Boston  (East)  Channel,  Mass.,  survey  of i,  54, 649 

Boston,  Mass. : 

Construction  of  temporary  bridge  across  Mystic  River  at  Chelsea i,  478 

Reconstruction  of  Chelsea  Bridge  across  Mystic  River  by  city  of i,  478 

Boston  Harbor,  Mass. : 

Defense  of if  5, 6 

Improvement  of i,  47, 620 

Survey  of  East  Boston  Channel 1,54,649 

Braddock  and  Homestead  Bridge  Company,  bridge  of i,  473 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in 1. 150;  ii,  1146 

Brazos  River,  Tex. : 

Examination  of,  from  Waco  to  Richmond i,  266 ;  m,  1833 

Survey  of,  from  Velasco  to  Richmond i,  266;  in,  1838 

Brazos  Santiago,  Tex. : 

Examination  of  bar  and  harbor  at i,  266;  in,  1830 

Improvement  of  harbor  at i,  265 ;  in,  1819 

Breakwaters  built  by  the  United  States,  occupancy  or  injury  of. .   i,  21, 483 ;  vii,  4077 

Bridgeport  Harbor,  Conn.,  improvement  of i,  80, 791 

Bridges : 

Alteration  of,  across  navigable  waters i,  21, 480, 482 

Constructiou  of,  across  navigable  waters i i,  21, 473 

Examination  of  bills  to  authorize  construction  of i,  21 

Examination  of  plans  and  locations  of  proposed i,  21, 473, 476 

Obstructing  navigation,  action  upon i,  21, 482 

Brigantine  Beach,  N.  J.,  examination  of  inside  of  Absecon  Inlet,  between 
Atlantic  City  and i,133;  n,  1094 
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mals,  etc.— Continued. 

Klizabeth  Rirer,  N.  J.,  examination  for  locks  at  mouth  of i,  121, 101 1 

Elk  River,  W.  Va.,  examination  for  locks  and  dams I,  336 ;  in,  2466 

Krie,  Lake,  to  Ohio  River,  survey  of  canal  loutes  between i,  22 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on i,  367 ;  iv,  26(><J 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  ii  i,  2157 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams 

on 1, 334  J  111,2458 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,  338 ;  in,  2475 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Rumsey i,  337 ;  ill,  2470 

Gnyandotte  River,  W.  Va.,  examination  for  locks  and  dams i,  343 ;  in,  2517 

Hoods  Canal  to  North  Bay,  Pnget  Sound,  Wash.,  examination  for  water- 
way from 1, 457 ;  V,  3466 

Illinois  and  Mississippi  Canal,  III.,  construction  of i,  374 ;  i v,  2726 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan 1, 375 ;  i v,  2770 

Illinois  River,  111.,  operating  and  care  of  La  (jrange  and  Kampsville  locks 

and  dams i,  373 ;  i  v,  2723 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams  ou  . .  i,  339;  in,  2489 
Keweenaw  Bay  to  Lake  Superior,  improvement  of  waterway  from .  i,  349 ;  iv,  2561 
Keweenaw  Bay  to    Lake    Superior,    operating   and  care  of   waterway 

from *. 1,350;  iv,2561 

Lake  Drummond  Canal,  Va.     See  Dismal  Swamp  Canal. 

Lacking  River,  Ky.,  examination  for  lock  and  dam  near  mouth  of.  i,  343;  in,  2513 
Little  Kanawha  River,  W.  Va.,  examination  for  locks  and  dauis. .  i,  343;  ni,  2520 
Little  Kanawha  River,  W.  Va.,  operating  and  care  of   lock  and  dam 

on 1,342;  in, 2511 

Miami  and  Erie  Canal,  survey  of i,  22 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  Minneap- 
olis and  St.  Paul 1,292;  nr,2158 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,292;  in,  2152 

Monongahela    River,  operating    and  care  of  Locks  and  Dams    Nos.    8 

and  9 i,324;  ni,2400 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 i,  325 ;  in,  24(Mr 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  7 i,  324 ;  in,  2403 

Monongahela  River,  purchase  of  locks  and  dams  of  Monongahela  Naviga- 
tion Company i,  325 

Mnskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on .  i,  322 ;  in,  2371 

Ohio  Canal,  survey  of i,  22 

Ohio  River,  construction  of  movable  dam  below  Beaver  River. ..  i,  320;  in.  2363 

Ohio  River,  operatin^^  and  care  of  Davis  Island  Dam,  Pa i,  320;  in,  2359 

Ohio    River,    operating    and  care  of   Louisville  and    Portland    Canal, 

Ky 1,330;  in, 2434 

Ohio  River,  survey  for  location  of  Dam  No.  2 i,  320 

Ohio  River,  survey  for  location  of  Dams  Nos.  3, 4,  and  5 i,  323 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  from i,  22 

Pocomoke  River,  Md.,  to  Indian  River,  Del.,  examination  for i,  151 ;  ii,  1 1.54 

Pocomoke  River  to  Sinepuxent  Bay,  survey  for  waterway  from,  above  Snow 

Hill,  Md 1,151;  n,  1167 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  waterway 

from 1,453;  v,3422 

Riihway  River,  N.  J.,  examination  for  locks  at  mouth  of i,  121, 1009 

Rock  River,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

St.  Clair  Flats  Canal,  Mich.,  imjirovement  of i,  -101 ;  i v,  3063 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of i,  401 ;  iv,  3064 

St.  Marys  Falls  Canal,*Mich.,  operating  and  care  of i,  398 ;  iv,  2867 

St.    Marys    Falls    Canal,     Mich,    water    levels    at    Sault    Ste. 

Marie i,   497;  vn. 4162, 4251 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance i,  358 ;  i  v,  2614 

Sturgeon    Bay    and    Lake    Michigan    Ship    Canal,    Wis.,   improvement 

of 1,357;  IV, 2606 

Sturgeon    Bay    and    Lake    Michigan    Ship  Canal,  Wis.,  operating    and 

care  of '. i,  358;  iv,  2612 

Superior,  Lake,  to  Mississippi  River,  survey  for . . ., i,  353 ;  i v,  2587 

Tennessee  River,  operating  and  care  of  Mnscle  Shoals  Canal i,  313;  in,  2305 

Yamhill  River,  Greg.,  survey  for  locks  and  dams  up  toMcMinnvillo,  1, 467;  v,  3602 
Canapitsit  Channel,  Mass.;  improvement  of i,  60;  672 
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liiea   River,  Maas.,  survey  of,  from  Grand  Junction  Railroad  Brid^i^e  to 

r>8ton  and  Maine  Railroad  Kridge •. i,  54, 648 

sapeake  and  Delaware  Canal,  examination  for  route  for 1, 156 ;  ii,  1195 

^Hupeake  and  Ohio  Railway  Company,  bridge  of i,  474 

ster  River,  Md.,  improvement  of,  from  Crnmpton  to  Jones  Lauding. i,  142;  ii,  1128 

cago  and  Northwestern  Railway  Company,  bridge  of i,  478 

cago.  111.: 
Bridg^e  across  North  Branch  of  Chicago  River  at  Diversey  avenue,  con- 

Htruction  off  by  city i,  479 

Hridge  across  North  Branch  of* Chicago  River  at  Fullerton  avenue,  con- 

Btruction  off  by  city i,  479 

Iiuprovement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Daluth,  Buffalo,  and 1, 397 ;  iv%  2859 

Improvement  of  harbor  of i,368;  iv,2e93 

cifc|ro  River,  111. : 

Bridge  across  North  Branch  of,  at  Diversey  avenue,  Chicago,  construc- 
tion of 1,479 

Brid^^e  acrosa  North  Branch  of,  at  Fullerton  avenue^  Chicago,  construc- 
tion of 1,479 

Improvement  of  Chicago  Harbor i, 368;  iv,2693 

icago  (South),  111.,  construction  of  bridge  across  Calumet  River  at i,  473 

ickahominy  River,  Va.,  improvement*  of. 1, 171 ;  ii,  1282 

ickaaabay  River,  Miss.,  improvement  of 1, 240;  ii,  1703 

ief  of  Kngineers,  office  of  the i,499 

incoteague  Bay,  Va.,  improvement  of  inland  waterway  from  Delaware  Bay 

loar  Lewes  to i,139;  ii,  1123 

ipola  River,  Fla.,  improvement  of  lower i,  224 ;  ii,  1615 

ippewa  River,  Wis. : 

Improvement  of i,  296 ;  i ii,  2183 

Surveys  for  reservoirs  at  headwaters  of iii,  2206 

litto,  Bogne,  La.,  improvement  of i,  243 ;  ii,  1711 

loctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  228 ;  n,  1626 

loptank  River,  Md. : 

Improvement  of 1 : i,  143 ;  ii,  1130 

Removal  of  wreck  in i,150;  ii,1147 

iristiana  River,  Del. : 

Examination  of,  above  Wilmington  to  Newport i,  150 ;  ii,  1147 

Improvement  of  Wilmington  Harbor i,  134 ;  ii,  1110 

ucinnati,  Ohio,  reconstruction  of  bridge  across  Ohio  River  between  New- 
port, Ky.,and i,  475 

aibome  Harbor,  Md.,  examination  of i,  157 ;  ii,  1199 

a] lam  Bay,  Wash.,  examination  of,  for  harbor  of  refuge 1, 457 ;  v,  3456 

arion  River,  Pa.,  examination  of i,  328 

ark  River,  S.  C,  improvement  of 1, 194 ;  ii,  1404 

atskanie  River,  Oreg.,  examination  of,  up  to  Clatskanie i,  467 ;  v,  3596 

ear  Creek,  Tex.,  construction  of  bridge  across 1, 475 

leveland  Harbor,  Ohio : 

Improvement  of i,  409;  v,  3100 

Modification  of  harbor  lines i,  21, 472 ;  v,  3127 

Water  levels i,497;  vii,4251 

linc'h  River,  Tenn. : 

Bridge  in  Roane  County,  construction  of i,  479 

Improvement  of 1.315;  in,  2318 

linton  River,  Mich. : 

Examination  of 1,397;  iv,2857 

Improvement  of i,393;  iv,2837 

lubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

lubfoot  River,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

ocheco  River,  N.  H.,  improvement  of 1, 36, 573 

old  Spring  Harbor,  N.  Y.,  examination  of 1,94.874 

old  Spring  Inlet,  N.  J.,  examination  of 1, 133 ;  ii,  1098 

olorado  River,  Ariz. : 

Examination  of,  above  Yuma  to  head  of  navigation 1, 436 

Improvement  of,  at  Yuma i,  435 ;  v,  3278 

•olorado  River,  Tex.,  examination  of,  from  the  month  to  W^harton ....  i,  266 ;  Jji,  1821 

Columbia,  Department  of  the,  report  of  engineer  officer i,  497 ;  vii,  4254 

lolumbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  foot  of  The  Dalles  Rapids  to  head  of  Celilo  Falls,  con- 
struction of 1,464;  v,3589 

Cascades  Canal,  construction  of i,  463 ;  v,  Z56S 


INDEX.  9 

owlitz  River,  Wash.,  improvement  of i,466;  v,36W 

rsiues  Creek,  Va.,  survey  of  moath  of i,  167 ;  ii,  1271 

rescent  City  Harbor,  Cal.,  survey  of i,  441 ;  v,  3339 

TOHsovor light.  St.  Lawrence  River^  N.  Y.,  improvementof  dhoalsDear.  i,  424;  v,  3227 

rystal  River,  Via.,  examiiiatiou  of  mouth  of i,  222 ;  ii,  1576 

itinberlaiid  River,  Tenn.  aud  Ky.,  improvemeut  of i,  306;  in,  2250 

Above  Nashville,  Teun 1,308;  111,2254 

Below  Nashville,  Tenn i,306;  ni,2251- 

nmberland  Sound,  Ga.,  improvement  of i,  206 ;  ii,  1506 

'urrent  River,  Ark.  and  Mo.,  improvement  of i,  285;  in,  2029 

urrituck  Sound,  N.  C,  improvement  of  waterway  tliroiigh i,  173 ;  ii,  1286 

nrtis  Bay,  Md.,  improvemeut  of  ohuuiiel  in  Patapsco  River  to i,  154;  ii,  1181 

!ut-oif,  Apalachicofa  River,  Fla.,  improvement  of i?224;  ii,  1615 

nttyhunk  Beach,  Mass.,  removal  of  wreck  from  Vineyard  Sound  side  of  ..  i,  70, 712 
'uttyhunk  Island,  Mass.,  removal  of  wrecks  i|i  Vineyard  Sound  near. ..  i,69, 70, 708 
'iiyahoga  River,  Ohio,    ^ee  Cleveland  Harbor. 
Cypress  Ba^'ou,  Tex.  and  La.,  improvement  of i,  269;  in,  1885 

D. 

)alecarli  a  receiving  reservoir,  Washington  Aqueduct,  improvement  of.  i,  489;  vn,  4121 
)amH  and  locks.     See  Canals. 

VArbonne,  Bayou,  La.,  improvement  of 1, 271 ;  ni,  1914 

)arieii  Harbor,  Ga.,  improvement  of 1, 202 ;  ii,  1473 

)avenport,  Iowa,  construction  of  bridge  across  Mississippi  River  between  Rock 

Island,  111.,  and 1,474 

)aveni>ort  and  Rock  Island  Railway  Bridge  Company,  bridge  of i,  474 

>avidB  Island,  N.  Y.,  sea  wall  at 1, 15 

>avi8  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  320;  ill,  2359 

Jawson  Connty,  Mont.,  construction  of  bridge  across  Yellowstone  River  at 

Gleudiveby i,475 

^i*p  Creek  Branch,  Elizabeth  River,  Va.,  examination  of i,  177 ;  n,  1298 

defenses.     See  Fortifications. 
Delaware  Bay,  N.  J.  and  Del.: 

Delaware  Breakwater,  Del.,  improvement  of i,  127 ;  ii,  1064 

Ice  harbor  at  hea<l  of,  improvement  of i,  126;  ii,  1062 

Inland  waterway  from  Chincoteagne  Bay  to,  near  Lewes,  Del.,  improve- 

nientof 1,139;  n,  1128 

Pier  near  Lewes,  Del.,  construction  of i,  127 ;  ii,  1062 

Wrecks  in,  removal  of i,  132;  ii,  1078 

>elaware  Breakwater,  Del.,  improvement  of i,  127 ;  ii,  1064 

Delaware  River,  N.  J.,  Pa.,  and  Dei. : 

Bridge  at  Philadelphia,  Pa.,  construction  of 1, 474 

Examination  of,  between  Trenton  and  Burlington,  N.  J i,  132 ;  ii,  1080 

Improvement  of i,  122;  ii,  1021 

Improvemeut  of,  between  Philadelphia,  Pa.,  and  Camden,  N.  J i,  124 ;  ii,  1032 

Improvement  of  ice  harbor  at  Marcus  Hook,  Pa i,  126 ;  n,  1061 

Improvement  of  ice  harbor  at  New  Castle,  Del i,  135 ;  ii,  1113 

Dennis  Creek,  N.  J.,  survey  of i,  133 ;  ii,  1105 

Depot,  engineer i,  18, 527 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and  care 

of 1,292;  in, 2152 

Detroit  River,  Mich.,  improvement  of 1,402;  iv,3066 

DiHappearing  gun  carriages i,  5 

Dismal  Swamp  Canal,  Va.,  survey  of  waterways  connecting  sounds  of  North 

Carolina  with 1,177;  n,  1296 

District  of  Columbia: 

Public  buildings  and  grounds  and  Washington  Monument i,  491;  vn,  4129 

Washington    Aqueduct,   improvemeut    of    Dalecarlia    receiving    reser- 
voir    1,4^;  VII, 4121 

Washington    Aqneduct,  increasing  water   supply   of  city  of  Washing- 
ton    i,4«7;  VII, 4111 

Washington  Aqueduct,  maintenance  and  repair  of i,  485;  TU,  4101 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  487 ;  vu,  4112 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit. .  i,  488 ;  vn,  4113 

Wash  ington  Monument,  care  and  maintenance  of i,  491 ;  vu,  4131 

Dividing  Creek,  Md.    See  La  Trappe  River. 

Division  engineers i,21 

Divisions,  engineer i,  21 

Dixon,  T.  P.  (schooner),  removal  of  wreck  of i,722 

Drum  Inlet,  N.   C,  examination  of,  between  Portsmouth  and  Cape  I.K>ok- 
out 1,191;  u,1372 
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Aloro,  Cal.,  eacami nation  of  harbor  o*f i,435;  v,3278 

iil>a.xiliment8 1,14- 

:iipla>ceni«nts  for  guns  and  mortars I,  5, 12 

nch€tn  rress  (schooner),  removal  of  wreck  of 11.1356 

II  ^in eer  Depot i,  18, 523 

ii^ineer  divisions i,  21 

ngiiieer  School,  United  States 1,18,523 

II  *>ri  " eers,  Battalion  of i,  18, 523 

n^j^ineers,  Corps  of.     See  Corps  of  Engineers. 

n  jiciiieerB,  division i,  21 

u^ioeers,  The  Board  of: 

Changes  in  personnel  daring  the  year * i,  15 

Kortification  duties  of i,  4 

Alembers i,  15 

Members,  additional  duties  of i,  17 

l^ersonal  inspections i,  17 

Reports,  summary  of i,  16 

.Tie  I i arbor.  Pa.: 

Improvement  of i,  413;  v,  3135 

Prciservation  of  Presque  Isle  Peninsula 1, 413 ;  v,  3142 

AVat«r  levels 1,497;  vii,425l 

Lrie,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Survey  of  canal  routes  between  Ohio  River  and i,  22 

Water  levels " i,497;  vii.42r)l 

^^cambia  County,  l^la.,  construction  of  bridge  across  Perdido  Kiver,  near 

Holman  Ferry,  by i,  474 

ilscsxnibia  River,  Fla.,  improvement  of i,  230 ;  ii,  1661 

^Hcauaba,  Mich.,  water  levels  at i,  497 ;  vii,  4251 

•^ssex   Kiver,  Mass.,  improvement  of i.  42, 605 

["^stixuates : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  485 

California  Debris  Commission vii,  4055, 4065 

Kxamiuations,  surveys,  and  contingencies  of  rivers  and  harbors i,  468 

Fortifications i,  5, 15 

Great  Falls,  Potomac  River,  erection  of  fishways  at i,  489 

Mississippi  River  Commission i,  469 

Missouri  Kiver  Commission i,  470 

Monroe,  Fort,  Va.,  artesian  well  at i,  15 

New  York  Harbor,  N.  Y.,  supervision  of i,  469 

Northern  and  Northwestern  Lakes i,  495, 497 

Public  buildings  and  grounds,  and  Washington  Monument,  District  of 

Columbia 1,492 

Rivers  and  harbors 1, 19, 20 

Surveys  and  reconnaissances,  and  publication' of  maps 1, 498 

Washington  Aqueduct,  improvement  of  Dalecarlia  receiving  reservoir.. .   i,491 

Washington  Aqueduct,  increasing  water  supply  of  Washington,  D.  C i,  488 

Washington  Aqueduct,  maintenance  and  repair  of i,  487 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  488 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit i,  488 

Washiugtxm  Monument  at  Washington,  D.  C.,  care  and  maintenance  of. . .   1, 492 

Willets  Point,  N.Y.,  Engineer  Depot  at 1, 19 

Kvansville  Harbor,  Ind.,  survey  of i,  323;  iii,  2388 

Everett  Harbor,  Wash. ,  improvement  of i,  454 ;  v,  3430 

Kxaminations,  surveys,  and  contingencies  of  rivers  and  harbors,  estimates  for.    i,  468 
Explorations,  reconnaissances,  and  surveys  in  military  departments i,  497 

F. 

Fair  Haven  Harbor,  Mass.     See  New  Bedford  Harbor. 

Fairlee  Creek,  Md.,  improvement  of i,  142;  ii,  1127 

Fairport  Harbor,  Ohio : 

Establishment  of  harbor  lines i,  21, 472;  v,  3130 

Improvement  of '» 410;  v,  3107 

Falia,  Bogne,  La. : 

Examination  of i,  260 ;  iii,  1784 

Improvement  of i,  245 ;  ill,  1742 

Falia,  Bogue,  Miss.,  examination  of ." 1,280;  ill,  1988 

Fall  River  Harbor,  Mass.,  examination  of i,  71, 727 

Falls  of  Ohio  River: 

Improvement  of,  at  Louisville,  Ky i,328;  iii,2427 

Improvement  of  Indiana  Chute..' i,329;  iii,2431 


l^l€li&LXl.              Ill 

.,J_ 

^~" 

~~" 

_  ^a' 

^ 

*~ 



,(_ 

-^ 

X 

^ 

^ 

L. 

^_ 

"^ 

M^-Hi 

t- 

'■^" 

HMM 

^ 

■" 

t- 

^ 

m 

^ 

"" 

*~ 

^ 

~~ 

*~" 

t_ 

z 

I 

"" 

5— 

H- 

— 

— 

-^ 

"r 

— 

=j— 

E 

"1.-W 

»%--i 

^fc 

p^j 

iP^ 

m«- 

•^» 

£^ 

F= 

=1- 

r 

J^ 

v» 

—  "  ' 

ssrJ 

-*^ft' 

-r- 

■"-<f«- 

7^ 

nAaj 

•/-^ 

-'^ 

^•^ 

•^^ 

— 1 

-i*-^ 

J 

-*%!' 

-fa 

iT 

«=H 

'^ 

5 

-"'m' 

^_ 

_k- 

-^'w 

.^ 

± 

"-••'»n' 

^ 

*^ 

"" 

^ 

— ^ 

^^ 

"^ 

i- 

^ 

^ 

«• 

, 

^ 

U- 

1 

t_ 

^ 

^"^ 

a          

.J 

BDg  64  1 

INDEX.  15 

harbors  and  rivers : 

Continuous  contracts i,  19 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19,20 

Improvement  of i,  19 

larlem  Kiver,  N.  Y. : 

Bridge  at  First  avenue,  New  York,  construction  of : i,  477 

Improvement  of 1,98,917 

larlowo  River,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

^arraseeket  River,  Me.,  improvement  of i,  31, 561 

Harris  Creek  prong  of  Back  River,  Va.,  examination  of i,  167;  ii,  1265 

flart,  E,  K.  (schooner),  removal  of  wreck  of 1,70,714 

iartford.  Conn. : 

Bridge  across  Connecticut  River  between  East  Hartford  and,  alteration  of.  i,  480 

Bridge  obstructing  Connecticut  River  between  East  Hartford  and 1,483 

lartford  (East),  Conn.  : 

Bridge  across  Connecticut  River  between  Hartford  and,  alteration  of i,  480 

Bridge  obstructing  Connecticut  River  between  Hartford  and i,  483 

Hastings,  Minn.,  constraction  of  bridge  across  Mississippi  River  by  eity  of.. .  j,474 

riatteras,  Cape,  N.  C,  removal  of  wreck  off ir,  1356 

lavre  de  Grace,  Md. : 

Improvement  of  Susquehanna  River  above  and  below i,  141 ;  ii,  1125 

Survey  of  Susquehanna  River  from  above  Port  Deposit  to  below,  i,  152;  ii,  1169 

rlay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  400;  iv,  3048 

Haynes,  John  C.  (schooner),  removal  of  wreck  of ii,  1295 

rlell  Gate,  East  River,  N.  Y.^  improvement  of 1,100,930 

riempstead  Bay,  N.  Y.,  examination  of  Woodsburg  Channel ^. .  i,  94, 879 

Hempstead  Harbor,  N.  Y. : 
See  also  Glen  Cove  Harbor. 

Examination  of ." 1,94,877 

Serous,  Pass  Aux,  Ala.,  survey  for  channel  through 1, 244 ;  ii,  1716 

tierr  Island  Dam,  Allegheny  River,  Pa. : 

Construction  of l,  326 ;  iii,  2410 

Survey  for  lock  and  dam  in  Allegheny  River,  between  Tarentam  and i,  328 

^icks  Beach,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay,  between 

Shelter  Island  and 1,479 

licks  Rock,  Ind.  T.,  construction  of  bridge  across  Arkansas  River  near i,  476 

iillsboro,  Oreg.,  examination  of  Tnaliton  River  to  and  above.-. i,  467 ;  V,  3598 

iillsboro  River,  Fla.,  reconstruction  of  bridge  across,  at  Tampa ,..   i,  479 

lingham  Harbor,  Mass.,  improvement  of i,  50, 631 

iliwassee  Kiver,  Tenn.,  improvement  of i,  318;  in,  2311 

lolland  (Black  Lake)  Harbor,  Mich. ,  improvement  of i,  380 ;  iv,  2793 

lolman  Ferry,  Fla.  and  Ala.,  construction  of  bridge  across  Perdido  River  near,   i,  474 
iomestead,  Pa»  construction  of  bridge  across  Monongahela  River  between 

Pittsburg  and. i,473 

loods  Canal,  Puget  Sound,  Wash.,  examination  for  waterway  between  North 

Bay  and i,457;  v,3466 

Hopkins f  L.  H,  (schooner),  removal  of  wreck  of i,  702 

Moppet  (bark),  removal  of  wreck  of i,  93, 852 

ioqui  am,  Wash. ,  establishment  of  harbor  lines  in  Hoquiam  River  at .  i,  21, 473 ;  v,  3547 
loquiam  River,  Wash.,  establishment  of  harbor  lines  at  Hoquiam.  1,21,473;  v,  3547 

iom  Island  Pass,  Miss.,  examination  of  bar  in i,  244 ;  ii,  1714 

^otchki88f  Geo.  (schooner),  removal  of  wreck  of i,  93, 851 

ionsatoiiic  River,  Conn.,  improvement  of 1,80,787 

ludson  River,  N.  Y.,  improvement  of 1,95,898 

lumboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  439 ;  v,  3310 

iunting  Creek,  Ya.,  examination  of,  f^om  its  mouth  to  head  of  naviga- 
tion   1,151;  11,1156 

iuntington  Harbor,  N.  Y.,  improvement  of i,  89, 835 

inron  Harbor,  Ohio,  improvement  of .' 1,407;  v,3092 

iuron.  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sand  Beach,  Mich 1, 391 ;  iv,  2831 

Removal  of  wreck  near  Thunder  Bay  Island  Light  Station i,  395 :  iv,  2841 

Water  levels i,497;  vii,  4162, 4251 

ilyannis  Harbor,  Mass. : 

Examination  of i,  72, 746 

Improvement  of  harbor  of  refuge i,  55, 654 
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Illinois  and  MiRAi88i)»pi  Canal,  111. : 

Construct itui  of I.3T4:  [•.  .' 

Operating  and  care  of  canal  around  Lower  Rapids  of  Rock  RiTtr  at 
Milan i. I,3us  i\  ." 

Illinois  River,  111. : 

Improvement  of 1,372;  iv..' 

( Operating  and  care  of  La  Grange  and  Kampsville  looks  and  dams,  i,  373:  n  .' 

Indian  River,  Del.,  examination  for  canal  from  Poconitike  River,  Md.  1,151;  al. 

Indian    River,    Fla.,  improvement   of,    between   Goa%   Creek   and  Jupiur 
Inlet i.in.v.  n 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i.S'Jii:  i::  . 

Individuals^  ocru]»an('y  or  injury  of  pnblic  structures  hy i,  21, 483:  M! 

Injury  to  structures  built  by  the  United  States 1,21,483:  Mir 

Inland  waterways.     Set  Waterways. 

luRide  routes,  waterways,  eto.     See  Waterways. 

Int4»mal  waterways.    tVe  Waterways. 

Invincible  Rock,  San  Francisco  Bay,  CaL,  ex*mination  for  removal  of.  1,431;  ^ .  . 

Ipswicb  River,  Mass.,  improvement  of i.4   • 

Iron  River,  Wis. ,  examination  of  month  of 1, 352 ;  i\ ,  -• 

Irondeciuoit  Bay,  N.    Y.,   examination  of  channel  connecting  Lake  Onl;iri.i 
with \ i«424;  v.  . 

Iroiit^»n,  Minn..  f«t  ahlinh  men  t  of  harbor  lines  in  St.  Louis  River  at.  1,21.472:  n.. 

Irontou,  Ohio,  examination  of  Ohio  River  at 1,322;  in  .  • 

J. 

Ja<'k8ons  (ireok,  Va.,  examination  of 1. 167;  :i_*- 

Jacksonville,  St.  Augustine  and  Indian  River  Railway  CcHupany,  bridgesof.  i.  4  .  - 

Jamaica  Hay.  N.  Y.,  improvement  of 1. 1* 

Jam**H  River,  Va. : 

Improvement  of I,  ir>4:ii    ' 

Protect  ic»n  of  . I aniestown  Island  from  encroachment  of i,  l.V>:ii. 

Jani««town  Inland,  Va.,  protection  of,  from  encroachment  of  James  River  l,iri*i;  i: 

Jetlerfton  City.  Mo.,  ronstrurtion  of  bridge  across  Missouri  River  at i 

JelVersunCity  liridge  and  Transit  Company, bridge  of ••  ' 

Jckyl  Croek,  (ia.,  iuiprovoinent  of I.2<v>:  ii/* 

JeniiingH,  Mont.,  examination  of  Kootenai  River  above i,  4rJ<:  v.;-' 

Judith,  Point,  R.I.: 

lnipn»v«'nieut  of  harbor  of  refuge  at i.  [    ' 

Removal  of  wreck  otl' i. '^ 

K. 

Kalamazoo  River,  Mich.: 

KxHuiination  of,  from  the  month  to  Kalamazoo 1,3%;  iv  .^ 

Iniprovenieiit  of  Sangatnck  Harbor 1,  37^;  IV- 

Snrvcy  of,  from  Lake  Michigan  to  Sangatnck '• , 

Kanipsvilio  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.  i,373:  iv  - 

Kansas  City,  Pitt^Hlnirg  and  Gulf  Railroad  Company,  bridge  of ' 

Ka-skaNkia  River,  Hi.,  improvement  of i,2i*V.  m  - 

Kawkawlin  River,  Mich.,  examination  of - I,:^*»i:  iv  :'* 

ht'llfi,  A fj /<<  (RcliooncD,  removal  of  wreck  of 1 i,3<T7;n  . 

Kenntbeo  River,  Me.,  imjirovement  of l'^ 

Kennett,  Mo.,  alteraticm  of  bridge  across  St.  Francis  River  below 

Kenosha  llarhor.  Wis.,  improvement  of 1,366;  i^  -' 

Kentucky  Kiver,  Ky.: 

Improvement  of •••... 1,  33>^;  i'  - 

Operating  and  care  of  Im-ks  and  dams  on l.  3;t^';  m  -' 

Keogh.  Kort.  Military  Reservation,  Mont.,  examination  of  Tongno  River  alor^ 

ea.stern  e<lge  of I,3W;  i::  -- 

Kewaunee,  (ireen  Bay  and  Western  Railroad  Company, l>ridge  of 

Kewaunee  Harlior.  Wis.,  improvement  of 1,360:  n.- 

Keweenaw  liav.  Mich.,  waterway  from  Lake  Superior  to: 

Inii»rovenrcnt  of 1,349;  1\.-; 

Operating  and  care  of 1,350;  n.-' 

Kewe<'naw  Point,  Mich.,  waterway  across: 

Improvement  of 1,349;  iv. 

Operating  and  care  of - - I, liTH^;  i^  -' 

Key  WcNt  Harbcir,  Fla. : 

l>elen»e  of .* 

Improvemeut  of  northwest  entrance  of 1,215;  ii.^' 
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eyport  Harbor,  N.  J.,  improvement  of 1,116,987 

ill  Pond  Bar,  Tantucket  Sonnd,  Mass.,  removal  of  wreck  on 1, 70, 710 

ill  van  Kull,  New  York  Harbor,  N.  Y.,  removal  of  wreck  from i,  120, 998 

ings  County,  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn 481 

Constrnction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by i,48l 

inf^ston  Harbor,  Mass.,  improvement  of 1, 52, 637 

lasquiue  River,  Oreg.,  improvement  of i,  466 ;  v,  3596 

ootenai  River,  Idaho  and  Mont. : 

Kxamination  of,  between  Jennings  and  the  international  boundary .  i,  458 ;  v,  3489 
Plan  and  estimates  for  improvement  of,  between  Bonners  Ferry  and  the 
International  boundary i,459;  v,  3515 

a  Crosse  Harbor^  Wis.,  examination  of 1,293;  iii,2162 

•afourche,  Bayou,  La.,  improvement  of I,  248 ;  in,  1750 

•a  Grange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of. .  i,  373;  iv,  2723 

lake  Drnmmoud  Canal,  Ya.    See  Dismal  Swamp  Canal. 

lakes.  Great.    See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 

takes.  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

.a  Porte,  Houston  and  Northern  Railroad  Company,  bridges  of. i,  475 

iarchmont  Harbor,  N.  Y.,  improvement  of 1, 87, 821 

.a  Trappe  River,  Md.,  improvement  of i,  144 ;  ii,  1132 

.awR  of  Fifty-third  Congress,  third  session,  aftecting  Corps  of  Engineers. .  vii,  4259 

-eaf  River,  Miss.,  improvement  of i,240;  ii,  1704 

^eipsic  River,  Del.,  removal  of  wreck  in i,  150;  ii,  1146 

-evisa  Fork,  Big  Sandy  River,  Ky .,  improvement  of i,  341 ;  in,  2503 

^ewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,  127 ;  ii,  1062 

Improvement  of  waterway  from  Chiucoteague  Bay  to  Delaware  Bay 

near i,  139;  ii,  1123 

^ewis  River,  Wash.,  examination  of.  up  to  La  Center i,  467 ;  v,  3600 

^exington.  Mo.,  construction  of  bridge  across  Missouri  River  at i,  475 

^exiugton  Bridge  and  Terminal  Company,  bridge  of i,  475 

kicking  River,  Ky. : 

Examination  for  ice  harbor  in  lower  portion  of i,  343 ;  iii,  2513 

Examination  for  lock  and  dam  near  mouth  of i,  343 ;  iii,  2513 

Improvement  of,  between  Farmers  and  West  Liberty i,  340;  iii,  2498 

.igh  t  of  the  East  (schooner),  removal  of  wreck  of i,  70,  710 

Ajipiity  Henry  (schooner),  removal  of  wreck  of ii,  1295 

kittle  Badenock  Bay,  Mich.    See  Little  Bay  do  Noc. 

kittle  Bay  do  Noc,  Mich.,  examination  of  Whitefisli  River  for  harbor  at  mouth 

in 1,368;  iv,2684 

kittle  Coal  River,  W.  Va.,  examination  of i,  336 ;  iii,  2465 

Attie  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at i,  37, 575 

jittle  Kanawha  River,  W.  Va. : 

Examination  of,  for  locks  and  dams i,  343 ;  iii,  2520 

Improvement  of i,  342 ;  ill,  2510 

Operating  and  care  of  lock  and  dam  on 1, 342;  ill,  2511 

jittle  Pedee  River,  S.  C,  improvement  of i,  193;  ii,  1398 

jittle  Pigeon  River,  Tenn.,  improvement  of i,  315 ;  iii,  2313 

jit  tie  River,  Ark. : 

Construction  of  bridge  across,  near  Morris  Ferry 1, 475 

Exarainatou  of,  from  Fulton  to  White  Cliffs 1, 279 ;  ill,  1965 

jittle  River,  La.,  examination  of i,  279 ;  in,  1984 

Att\e  Rock,  Ark.,  removal  of  wreck  in  Arkansas  River  at i,  286;  ill,  2037 

kittle  Sodus  Bay.  N.  Y.,  improvement  of  harbor  at i,  421 ;  v,  3198 

kittle  Wabash  River,  111.,  construction  of  bridge  across,  at  New  Haven 1, 477 

Jttle  Wicomico  River,  Va.,  examination  of  month  of i,  167 ;  ii,  1258 

uittle  Woods  Hole  Harbor^  Mass. ,  survey  of i,  72, 750 

^ivingstone  Point,  Ky.,  improvement  of  Tennessee  River  at i,  313;  in,  2299 

Locks  and  dams.    See  Canals. 

liockwoods  Folly  River,  N.  C,  improvement  of i,  189 ;  li,  1345 

Lone  Rock,  Wis'.,  construction  of  bridge  across  Wisconsin  River  near i,  478 

Lone  Rock  Bridge  Company,  bridge  of i,  478 

Long  Bridge,  Potomac  River,  at  Washington,  D.  C i,  158 ;  li,  1212 

ENG  95 2 
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Lonff  lalMid  City,  N.  Y. : 

Alteratiou  of  bridge  across  Newtown  Creek  between  Brooklyn  and i  •• 

Construction  of  temporary  bridge  across  Newtown  Creek  between  Hnrnk' 

lyn  and i-- 

Loug  Island  Railroad  Company,  bridge  of i  *■ 

Long  Island  Sound : 

Defense  of  eastem  entrance  of 

Removal  of  wrecks  in l93,Ti*:  ^" 

Lookout.  Cape,  harbor  of  refuge,  N.  C,  examination  of i,  IW  j  ;i.  i  ' 

I^uisville,  Ky.,  improyement  of  Falls  of  Ohio  River  at 1, 328;  ui . . 

Louisville  and  Portland  Canal,  Ohio  River,  operating  and  care  of.. .  1, 330;  in  .^ 

Lower  Machodoc  Creek,  Va.,  improvement  of 1*1^2;  iiL. 

Lnbco  Channel,  Me.,  improvement  of i,-^ 

Ludington  Harbor,  Mich.,  improvement  of i«384;  iv  .^ 

Lumber  River,  N.C.  and  S.C,  improvement  of 1,193;  n  ;  - 

Luml>erton  Branch  of  Kaucocas  River,  N.  J. : 

Bridge  at  Haines]>ort,  construction  of i,-' 

Examiuatiim  of,  to  LuniUerton 1, 132;  ii. :» 

Lynch  River,  S.  C.    iSee  Clark  River. 

Lynn  and  iktston  Railroad  Company,  bridge  of >  T* 

Lynn  Hnrlwr,  Mass.,  improvement  of - ^  i.  4.' ' 

Lyons  Creek,  Va.,  examination  of i;l<<;  i*- 

M. 


McHeury,  Fort,  Md.,  sea  wall  and  embankment  at : 

McKeesport,  Pa.,  construction  of  bridge  across  Yonghiogheny  Rirer  at i.' 

Machias  River  Channel,  Me.,  survey  of. i,5^  '•• 

Machoilor  (lower)  Creek,  Va.,  improvement  of 1,162:  ii  1- 

Mackeys  Creek,  N.  C,  improvement  of ^176;  a..* 

Ma^'on,  Bayou,  La.  and  Ark. : 

Examination  of,  above  Floyd,  Ark 1,279;  m.  "'' 

Improvement  of,  in  Louisiana ir^TS;  ul.-. 

Mahun  River,  Del.,  examination  of i,  150:  ull 

Maiden  River,  Mass.,  improvement  of *i,4t- '  * 

Mauiisqnau  Inlet,  N,  J.,  removal  of  wreck  in , 1,132;  n.  1 " 

MauaMijuan  River,  N.  J.,  improvement  of ^IlK  ^ 

Manatee  River,  Fla.,  improvement  of i?2l8;  il  i ' 

Manchac,  Bayou,  La.,  improvement  of if -^7;  iii^K- 

ManchcHtor  Karhor,  iMass. : 

Examination  of i^'va 

Improvement  of l4-  :. 

Manhasset  Bay,  N.  Y.,  removal  of  wrecks  in i,K  v 

Manistee  Harbor,  Mich.,  improvement  of i, 385;  n.>" 

Manintique  Harbor,  Mich.,  improvement  of 1,355:  n... 

Manitowoc,  Wis. : 

Briili^es  across  Manitowoc  River,  constrnction  of i.  -^ 

Improvement  of  harbor  of : i,  361;  iv..w 

Manitowoc  River,  Wis. : 

Jirid^os  at  Manitowoc,  construction  of i  »• 

Improvement  of  Manitowoc  Harbor 1,361;  iv  .v 

Manitowoc  Terminal  Company,  bridges  of i  ** 

Maiikato,    Minn.,    examination    of    Minnesota    River   for    bank    protection 

at 1,300;  iii/^'' 

Manokin  River,  Md.,  improvement  of 1, 14^:  ii.  '1 

Mantua  Creek,  N.  J.,  examination  of i,  1S2;  il  .  "^^ 

Maps,  military  and  other it' 

Manns  Hook,  Pa.,  improvement  of  ice  harbor  at 1,126;  n.  :• 

Mare  Island  Strait.  Cal..  examination  of 1^436;  v.  ..^ 

Maria  A  (hi  aide  (scliooner),  removal  of  wreck  of i,  T""- 

Marietta.  Ohio,  alteratitm  of  bridge  across  Maskingnm  River  at i,3-*t.'V 

Manjuette  Harbor,  Mich.: 

Iniprnvenientof 1,350;  iv.2*1 

Water  levels I,4i^;  vu.-i 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  V  -^ 

Marysville,  Cal.,  examination  of  Feather  River  above 1,440;  v,:  V 

Matiiuzaa  River,  Fla.,  construction  of  bridge  across,  at  St.  Angnatine i.^* 

Maltaponi  Hivor,  Va.,  improvement  of I7I65;  n.  1.- 

Mattawan  Creek,  N.  J.,  improvement  of I,117.:*" 

Maumee  Bay,  Ohio.    See  Maumee  River. 
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^leuilociuo  Harbor,  Cal.,  examination  of i,  440 ;  v,  J 

^leuominee  Harbor,  Mich,  and  VV  is. ,  improvement  of i,  354 ;  iv,  1 

Menominee  River,  Mich,  and  Wis.,  improvement  of i,  354;  iv,  5 

^lermentaa  River,  La.,  and  tributaries,  improvement  of h^^l  "'J 


VlatraiM  River,  Ohio . 

Bridge  at  Toledo,  constraction  of , i,  478 

Improvement  of  Toledo  Harbor i,  403;  V,  3074 

tfaurice  River  Cove,  Delaware  Bay,N.  J.,  removal  of  wreck  in I,  132;  ii,  1078 

^leuilociuo  Harbor,  Cal.,  examination  of i,  440 ;  v,  3330 

■  ""  ,2595 

,2599 
,1768 

^lerrimac  River,  Mass.,  improvement  of 1, 40,  600 

ilexico,  Gnlf  of,  examination  of  bar  in  Horn  Island  Pass,  Misu 1, 244 ;  ii,  1714 

^liami  ard  Erie  Canal,  survey  of i,  22 

^1  ianus  River,  Conn. : 

Improvement  of 1, 85, 816 

Survey  of 1,95,881 

Michigan  City  Harbor,  Ind.,  improvement  of 1, 376 ;  IV,  2776 

Idichigan,  Lake : 

^ee  also  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  east  coast  of IV,  2822 

Removal  of  wreck  near  Racine,  Wis 1,367;  iv,2681 

Water  levels .• i,497;  vii,4251 

Idichigan,  Lake,  and  Sturgeon  Bay  Ship  Canal,  Wis. : 

Constraction  of  harbor  of  refuge  at  eastern  entrance  of i,  358 ;  iv,  2614 

Improvement  of ► i,  357;  iv,  2606 

Operating  and  care  of 1,358;  iv,2612 

Middle  Ground,  Plymouth  Harbor,  Mass.     See  Plymouth  Harbor. 

Vliddle  Ground,  Salem  Harbor,  Mass.     See  Salem  Harbor. 

tf iddletown,  Conn.,  constraction  of  bridge  across  Connecticut  River  between 

Portland  and i,480 

Vlidd  leto wn  and  Portland  Bridge  Company,  bridge  of i,  480 

Vlilan,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of  Rock  River 

at 1,375;  iv,2770 

Mile  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of..  1, 430;  v,  3252 

Vlilford  Harbor,  Conn.,  establishment  of  harbor  lines  at i,  21 ,  471, 893 

Gilford  Haven,  Va.,  survev  of  bar  at  northwest  entrance  of,  from  Piankatank 

River 1,167;  ii,  1267 

Vlilitary  and  other  maps i,  497 

Viilitary  departments,  reconnaissances,  surveys,  and  explorations  in 1, 497 

Milton  (barge),  removal  of  wreck  of i,  120, 998 

Vlilton  Hjirbor,  N.  Y.,  examination  of,  at  Milton  Point i,  94, 867 

Vlilton  Point,  N.  Y..  examination  of  Milton  Harbor  at i,  94, 867 

Vlil waukee  Bay,  Wis.,  improvement  of  harbor  of  refuge i,  363 ;  iv,  2637 

Vlilwaukee  Harbor,  Wis. : 

Establishment  of  harbor  lines  in  Milwaukee  River 1, 21, 472 

Improvement  of i,  363 ;  iv,  2640 

•Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  363 ;  iv,  2637 

Water  levels 1,497;  vn,4251 

Milwaukee  River,  Wis. : 

Establishment  of  harbor  lines  at  Milwaukee i,  21, 472 ;  iv,  2686 

Improvement  of  Milwaukee  Harbor i, 363;  iv,2640 

Milwaukee  (South),  Wis.,  survey  of  harbor  at i,  364 ;  IV,  2641 

Vlines,  submarine , i,  5, 6 

Mingo  Creek,  S.  C,  improvement  of i,  194 ;  ii,  1405 

Mining  casemates I,  5 

Minnesota  River,  Minn. : 

Examination  of,  for  bank  protection  at  Belle  Plaine  and  Mankato.  i,  300 ;  iii,  2206 

Improvement  of I,  21>8 ;  in,  2194 

Reservoirs  at  Big  Stone  Lake,  examination  for I,  300 ;  ill,  2208 

Mint  (schooner),  removal  of  wreck  of i,  150 ;  tii,  1146 

Vlistiaum  Point,  Mass.,  removal  of  wreck  near i,  70, 713 

Mispilliou  River,  Del.,  improvement  of I,  138;  ii,  1120 

Missisquoi  River,  Vt.,  examination  of I,  429 ;  v,  3243 

Mississippi  River : 

Baton  Rouge  Harbor,  La.,  examination  of i,  261 ;  iii,  1793 

Bayou  Sara,  La.,  examination  at in,  1795 

Big  Stone  Lake,  Minn.,  examination  for  reservoirs I,  300;  ill,  2208 

Davenport,  Iowa,  construction  of  bridge  between  Rock  Island,  111.,  and. ..  1,474 
Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of .  i,  292;  iii,  2152 

Flint  Creek  to  Iowa  River,  survey  of  west  bank  from i,  293 ;  in,  2168 

Gauging,  and  tributaries i,  278 ;  iii,  1955 

Gauging,  at  or  near  St.  Paul,  Minn i,  299;  in,  2702 

Hastings,  Minn.,  construction  of  bridge  at i,  474 

La  Crosse  Harbor,  Wis.,  examination  of i,  293 ;  in,  2162 
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Misaissippi  River — Continued. 

Miuueapolis  to  MiHsouri  Kiver,  improvement  from i,  291 ;  m. : 

MiDDeapoliH  to  St.  Panl,  construction  of  Lock  and  Dani  No.  2. ..   i,  292:  m.. 

Ohio  River,  improvement,  surveys,  etc.,  below i,  46?:  vi.  . 

Ohio  River  to  M issouri  River,  improvement  from i,  28?< :  Jii. . 

Plaqneniine,  Bayou,  La.,  bank  proti'ction  at  nioutli  of i,  249;  in,  f 

Quincy  to  Warsaw,  111.,  survey  of  east  bank  from i,  2i<5:  ui... 

Quiucy  Bay,  111.,  exMmination  of i,  l*i*3;  m.: 

Quincy  Bay,  111.,  inji»r«\ement  of I,  25*1;  ii:..: 

Reservoirsat  Bijj  Stone  Lake,  Minn.,  examination  for i,  3«X»;  il,::. 

Reservoirs  at  headwaters,  construction  of i,  ^1 ;  i*:.  - ' 

Reservoirs  at  headwatera,  operatinja:  and  care  of 1, '2iG:  ni.- ' 

Re8<Tvoirs  at  headwaters,  surveys  for iii, .: 

Rock  Island,  111.,  construction  of  bridjje  between  Davenport, 

Iowa,  and i^' 

St.  Anthony 8  Falls,  Minn.,  improvement  above i,  i*H4;  ::i.  .'* 

St.  Louis,  Mo.,  iujprovement  at i,  2^■y;  mi' 

Snaj?  boats  and  <lre<l^e  boats  on  upi»er  river, operation  of i.  l*?*]:  in..' 

Sna^s  antl  wreckH,  removal  of - i,  2S7 ;  rii. . 

South  Pass,  iiisjiection  of  improvement  of *. i,  21,244;  m  :\ 

South  St.  Paul.  Minn.,  eonstruction  of  bridge  at :,t 

Superior,  Lake,  to,  survey  for  canal  from i,  STvi ;  i\  ."•   i 

Surveyor I,**i^;  ^■ 

Vicksbnr^  Harbor,  Mis«.,  improvement  of i,274;iL  : 

Mis-sissippi  Kiver  C<»muiis8ion: 

Annual  report  of lA^]  v-  '• 

List  of  appendixes ^' 

List  of  plates ^    - 

MlssiHsippi Sound,  Ala.  an<l  Miss. : 

Examination  of  bar  in  Horn  Island  Pass.  Miss i,  244:  ill" 

Survey  of  channel  bet  ween  Mobile  Hay  and i,  214 :  i:  1': 

Missouri  River: 

Jefl'erson  City,  Mo.,  construction  of  bridge  at i '" 

Lexinjjton,  Mo.,  construetion  of  bridge  at i  ' 

Sioux  City,  Iowa,  examination  of  Nebraska  side  of,  opposite 1,3(^4:  i::.-'- 

Sioux  C'itv,  Iowa,  improvement,  surveys,  etc.,  below 1,469;  vii 

Sioux  City,  Iowa,  to  Stubbs  Ferry,  Mont.,  improvement  from 1,301;  ii'  -• 

Sioux  City,  Ij)wa,  removing  snajjs  above 1,303:  ii- 

Missouri.  Department  of'the,  report  of  engineer  officer 1,457;  \l  - 

Missouri  Kiver  ComniiSvsion I,-*^;  ^i^- •' 

Mobile,  Ala.: 

Defense  of 1, 5,  6.  K  ' 

Improvement  of  harbor  of Ij-^}  "■^■' 

Mobile  Bay,  Ala.: 

Improvement  of  Mobile  Harbor 1,235;  i:. 

Survey  of  channel  bet  ween  M  issis«ippi  Sound  and 1, 244 ;  u.  / 

Mobile  River,  Ala. : 

Improvement  of  Mobile  Harbor 1,255;  n  1; 

Removal  of  wreck  in 1,243;  li.I" 

Mokelumne  River,  Cal.,  improvement  of 1. 4^}7;  a.  -* 

Monomoy,  Mass.,  removal  of  wrecks  near i,  70,  71, 716, 719. 72 '"- 

Mononirahela  Xavi«ration  C'ompanj',  purchase  of  locks  and  dams  on  MoDon^- 
hela  Kiver,  belougin«i  to , :  - 

Mouon^ahela  h'iver,  W.  Va.  and  Pa.: 

Bridge  at  Pittsburg,  construction  of,(Glenwood  Hijrhway  Bridge  Compnur    L  *^ 

Bii<lj.;e  at  S()uth  Tenth  street,  Pittsburjr,  reconstruction  of i  T 

Bridge  between  Pittsburg  and  Homestead,  construction  of. i." 

Harbor  lines  at  Pittsburg,  establishment  of 1,21,471;  iii- • 

Improvement  of. 1,323:  ii!^'  * 

Lork  and  Dam  No.  6,  pun-base  of l,'327^;  iii.. 

Lo<k  and  Dam  No.  7.  j)unliase  of 1,324;  ii:.-- 

Lotks  and  Dams  Now.  S  antflJ.  operating  and  care  of 1.324;  in  . 

Lot  ks  and  <lains  of  Monongahcla  Navigation  Company,  purchase  of 

M»»nroe,  Fort,  Va.,  sewerage  Hystem  and  water  supply  at I.'J' 

Monroe  Harbor,  Mich. : 

Improvement  of - 1,403;  v.  • 

Water  levels 1.497;  viL-. 

MonroVf  Lorintf  (canal  b(>at),  removal  of  wreck  of 1,150;  li.^ 

Moosabec  Bar,  Me.,  improvement  of I,i   ; 

Mormon  Channel  (slough),  Cal.,  constniction  of  bridge  across,  at  Stockton...  i ^ 

Morris  Ferry,  Ark.,  couHiruction  of  bridge  across  Little  River  near l.' 
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MorriMtif  Ellen  (schooner),  removal  of  wreck  of 1, 70 ;  716 

Morristown,  N.  Y.,  construction  of  bridge  across  8t.  Lawrence  Kiver  at 1, 476 

Mortar  batteries i,  5, 12, 5 1 9 

Mortar  emplacements Ii  5, 12 

Mount  Desert,  Me.,  construction  of  breakwater  from  Porcupine  Island  to.,  i,  25, 544 

Mount  Hope  Bay,  Mass.,  examination  of 1, 71,  727 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  of i,  196;  ii,  1421 

Mount  Vernon  (schooner),  removal  of  wreck  of 1, 132 ;  ii,  1078 

Mud  Lake,  La.,  improvement  of 1,254;  iii,  1768 

Mud  River,  S.  C.,  survey  for  waterway  via 1, 207 ;  ii,  1521 

Murderkill  River,  Del.,  improvement  of 1, 137 ;  ii,  1118 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of.,  i,  313;  ill, 2305 

Muscogee,  Fla.,  construction  of  bridge  across  Perdido  River  near i,  474 

Muskegon  Harbor,  Mich.,  improvement  of 1, 382 ;  iv,  2799 

Muskingum  County,  Ohio,  alteration  of  bridge  of,  across  Muskingum  River  at 

Taylorsville 1,321,482 

Muskingum  River,  Ohio: 

Bridge  at  Marietta,  alteration  of 1, 320, 481 

Bridge  at  Taylorsville,  alteration  of i,  321, 482 

Ice  harbor  at  mouth  of,  construction  of 1,320;  ill,  2368 

Improvement  of 1,321;  in,  2370 

Locks  and  dams  on,  operating  and  care  of i,  322 ;  in,  2371 

Survey  of,  from  Zanesville  to  Dresden ^ i,  323 ;  ill,  2390 

Mystic  River,  Conn.,  improvement  of i,  73, 758 

Mystic  River,  Mass. : 

Bridge  (temporary)  between  Boston  and  Chelsea,  construction  of i,  478 

Chelsea  Bridge  at  Boston,  reconstruction  of i,  478 

Improvement  of i,  46, 618 

N. 

N  an  d  u  a  Creek,  Va. ,  su rvey  o  f i,  1 70, 1 77 ;  1 1 , 1 302 

Nansemond  River,  Va. : 

Improvement  of , i,  170;  ii,  1280 

Survey  of  Nandua  Creek i,  170,177;  ii,  1302 

Nanticoke  River,  Del.,  survey  of i»  151 ;  ii,  1165 

Nantucket  Harbor,  Mass. : 

Improvement  of  harbor  of  refuge 1, 56, 658 

Removal  of  wreck  in i,  70, 704, 715 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in i,  69, 70, 71, 710,  72-4 

Napa  River,  Cal. : 

Examination  of,  between  North  and  South  Vallejo 1, 436 ;  v,  3285 

Improvement  of i,  431 ;  v,  3263 

Narragansett  Bay,  R.  I. : 

Defense  of 1,5,6,7,13,14,503 

Improvement  of i,  62, 679 

Narraguagus  River,  Me.,  improvement  of i,  24, 543 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  428 ;  v,  3241 

Narrows,  The,  Bogue  Phalia,  Miss.,  examination  at i,  280 ;  in,  1988 

Natalbany  River,  La. : 

Examination  of 1, 260;  ill,  1786 

Improvement  of 1,246;  in,  1744 

Naushon  Island,  Mass. : 

Removal  of  w^reck  in  Buzzards  Bay  near i,  69, 707 

Removal  of  wreck  in  Tarpaulin  Cove  Harbor 1, 70, 714 

Survey  of  Tarpaulin  Cove i,  73 

Navigable  rivers  of  the  United  States,  tonnage  map  of i,  497 

Navigable  waters,  bridges  across: 

Alteration  of 1,21,480,482 

Construction  of i,  21, 473 

Examination  of  bills  to  authorize  construction  of i,  21 

Examination  of  plans  and  locations  of  proposed i,  21, 473, 476 

Obstructing  navigation,  action  upon i,  21, 482 

Navigation,  action  upon  bridges  obstructing i,  21, 482 

Nechos  River,  Tex.,  improvement  of i,  259 :  in,  1781 

Nehalem  Bay,  Oreg.,  improvement  of  entrance  to i,  448 ;  v,  3386 

Nestucca  River,  Oreg.,  survey  of,  from  Woods  to  the  ocean i,  459 ;  v,  3509 

Neuse  River,  N.  C. : 

Bridge  across,  construction  of i,  477 

Improvement  of i.  -  - .  i,  181 ;  ii,  1319 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  182;  ii,  1321 
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New  Bedford  Harbor,  Mass. ,  improvement  of i  > 

New  Castle,  Del.,  improvement  of  ice  harbor  at i,  13r>:  r  . 

New  Haven,  Conn.,  bridge  of  city  of,  obstracting  Qainnipiac  Kiver l  - 

New  Haven  Harbor,  Conn.: 

ConBtruction  of  breakwaters  in i.  T^'* 

Establishment  of  harbor  lines i.  21.471" 

Examination  of  West  River  from  steam  railroad  crossing  to  main  channel 

in L;f  ^ 

Improvement  of. L> 

Removal  of  wreck  in L.<  * 

New  Haven,  HI.,  construction  of  bridge  across  Little  Wabash  River  at i 

New  Jersey,  improvement  of  channel  between  Staten  Island  and 1. 11'.  * 

New  Orleans,  La.,  defense  of i,  ^.l^  . 

New  Kiver,  N.  C. : 

Improvement  of —   L  15*4 :  ii  '  . 

Improvement  of  watt^rway  between  Beaufort  Harbor  and i,  18:3;  n.    . 

Improvement  of  wat-erway  bet  ween  S  wansboro  and i,  1H4 ;  r.    - 

Now  River,  Va.  and  W.  Va.,  improvement  of 1,33.5;  in,.. 

New  KoehAle  Harbor,  N.  Y.,  examination  of LW  '■ 

New  York,  N.  Y,,  construction  of  bridge  across  Harlem  River  at  First  avenue. 

by  city  of !♦" 

New  York  Harbor,  N.  \. : 

Arthnr  Kill,  improvement  ok i.  !•  V  - 

lijiy  Ridge  C'liannel,  im]irovement  of Ll'- 

Bedloes  Island,  sea  wall  at : 

linttcnnilk  Channel,  im^irovement  of 1,1": 

Chaniud  between  Staten  Island  and  New  Jersey,  improvement  of i,  11' 

Davids  Island,  sea  wall  at '-■' 

l^efenso  of 1, 5, 6,  7,  12. 14. 5" s 

Kji»t  River  and  Hell  Gate,  improvement  of 1. 1" 

East  River  near  Rikers  Island,  moditicatiou  of  harbor  lines i,  21, 471. ' 

(iowanus  Bay,  improvement  of 1. 1  '■ 

Ciowanus  Creek  Channel,  improvement  of i.l'' 

(iravesend  Bay,  examination  of L  l-'L  > 

Harbor  lines  in  East  Riveruear  Rikers  Island,  modification  of i,  21,47:J  * 

Harlem  Kiver,  improvement  of i.*^ 

lni]>rovenient  of 1. 1"' 

Red  Hook  Channel,  iinj^rovenient  of i,  1'". 

Sandy  Hook,  sea  wall  and  embankment  at - '■■ 

SeliuyUT,  Fort,  sra  wall  at i 

Spiiyten  Dnyvil  Creek,  improvement  of i.:*^  -'■' 

SnprrviHion  of X,  4tft<;  > .    ■ 

Wads  worth,  Fort,  acquisition  of  sit-e  for  fortifications  at 1. 14  '• 

Wrecks,  removal  of I,  IJ'..'  ' 

Nr  w  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  T' 

Nfwbern,    N.    C,    improvement    of   waterway    between     Beaufort    Harlx>r 

and 1. 182:  n.    . 

Newbnryport  Harbor,  Mass.: 

Improvement  of ..,-...  I, >"' 

Removal  of  wreck  near i.v.    - 

Newport  and  Cincinnati  Bridge  Company,  bridge  of f.  ' 

N<*\vport,  Ky.,rec(m8truction  of  bridge  across  Ohio  River  between  Cincinnati, 

Ohio,  and i  -~ 

New]K>rt  Harbor,  R.  I.,  improvement  of i,  •'•.' 

Newport  River,  S\  C.,  improvement  of  waterway  via i?l^»  i*     - 

Newtown  Creek,  N.  Y.: 

Bridge  between  Long  Island  City  and  Brooklyn,  alteration  of !-  '* 

Bridge  (temi>orary;  between  Long  Island  City  and  Brooklyn^  construc- 
tion of -^ 

Exaiiiinjition  of  West  Branch  of 1,121 

Improvement  of 1.  Im,  - 

Niagara  Kivt-r,  N.  Y.: 

Kstablishnientof  harbor  lines  in  vicinity  of  Feny- street,  Buffalo.  I,  21,472:  v..  " 

Improvement  of  lUi Halo  Harbor If414;  v.  ■ 

Improvement  of,  from  Tonawanda  to  Port  EHiy  (Niagara  Falls) —  1,  416:  v.  : 

Improvement  of  Tonawanda  Harbor  and i,  415;  v.;  - 

Noniiiii  Cre<'k.  Va.,  im])rovement  of --  1,161;  u.li^ 

Nondisuppcariug  giui  carriages '- 


INDEX.  23 

Nook  sack  River,  Wash. : 

Iiuprovement of i,  456;  Y,3442 

Survey  of i,459;  v,3511 

Noonday  Rocks,San  Francisco  Harbor,  Cal., examination  for  removal  of.  i,  430 ;  y,  3254 

Norfolk  and  Carolina  Railroad  Company,  bridge  of i,  477 

Norfolk  County,  Va.,  constr action  of  bridge  across  Scotts  Creek  in i,  477 

Norfolk  Harbor,  Va. : 

Improvement  of,  and  its  approaches i,  168 ;  ii,  1275 

Improvement  of  approach  to,  between  Lambert  Point  and   Fort  Nor- 
folk   1,169;  11,1279 

Waterway  between  Albemarle  Soand,  N.  C,  and,  improvement  of.  1, 173 ;  ii,  1286 

Norfolk,  Va.,  improvement  of  approach  to  United  States  navy-yard  at  1, 169;  ii,  1279 

North  Bay,  Paget  Sound,  Wash.,  examfnation  for  waterway  between  Hoods 
Canaland i,457;  v,3466 

North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp  Canal,  Va., 
with  sounds  of i,177;  ii,  1296 

North  East  (Cape  Fear)  River,  N.  C. : 

Improvement  of ^ . .  i,  185 ;  ii,  1330 

Survey  of,  from  old  county  ferry  to  Juniper  Swamp  or  Creek 1, 192;  ii,  1389 

North  Landins  River,  Va.  and  N.  C,  improvement  of i,  174 ;  ii,  1289 

North    River,  rf.  C,  examination  of  route  from  Beaufort  Harbor  to  mouth 
of 1,192;  11,1380 

North  River,  Wash. : 

See  also  Willapa  River  and  Harbor. 

Examination  of,  from  the  mouth  upward  25  miles i,  458 ;  v,  3485 

North    Vallejo,  Cal.,  examination    of  Napa  River    between  South    Vallejo 
and 1,436;  v,3285 

Northern  and  Northwestern  Lakes : 

Charts,  correcting,  printing,  and  issuing  of i,  493, 494, 496;  vii,  4159 

Estimates 1,495,497 

Improvement  of  channels  in  counecting  waters  of i,  397 ;  i v,  2859 

Surveys 1,492;  vii,4159 

Water  levels i,497;  vii, 4162, 4251 

Northport,  Ala.,  bridge  obstructing  Warrior  River  between  Tuscaloosa  and  ..    i,  483 

Norwalk  Harbor,  Conn. : 

Bridge  at  South  Norwalk,  construction  of i,  478 

Improvement  of : • i,  83, 804 

Survey  of , i,  95 

Norwalk  River,  Conn.    See  Norwalk  Harbor. 

Norwalk  (South),  Conn.: 

Bridge  across  Norwalk  River  at,  construction  of i,  478 

Improvement  of  Norwalk  Harbor 1, 83, 804 

Survey  of  Norwalk  Harbor i,  95 

Noxubee  River,  Miss. : 

Examination  of,  from  Macon  to  Hashuqua  Creek i,  244 ;  ii,  1715 

Improvement  of i,239;  ii,1699 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  418 ;  v,  3172 

Ottklaud  Harbor,  Cal.,  improvement  of 1, 429;  v,  3247 

Obion  River,  Tenn. : 

Improvement  of i,  305;  iii,2246 

Survey  of,  from  Forked  Deer  River  to  Mississippi  River 1, 310;  ill,  2265 

Obstructions  to  navigation,  action  upon  bridges  constituting 1, 21, 482 

Occoquan  Creek,  Va.,  improvement  of 1, 159;  ii,  1219 

<  )ccupancy  of  structures  built  by  the  United  States i,  21, 483 ;  vii,  4077 

Ocean  Causeway  Company,  bridge  of i,  479 

Ocean  Eagle  (schooner),  removal  of  wreck  of i,  53, 642 

Ocklawaha  River,  Fla.,  improvement  of i»211;  li,  1357 

( )<:mu1gee  River,  Ga.,  improvement  of I.  204 ;  ii,  1485 

Oconee  River,  Ga.,  improvement  of i,203;  ii,  1481 

Oconto  Harbor,  Wis. : 

Examination  of 1,368;  iv,2681 

Improvement  of 1,355;  iv,  2600 

Ocracoke  Inlet,  N.  C,  improvement  of h^'^^i  n,  1306 

Office  of  the  Chief  of  Engineers ^ i,499 

Officers  of  thcCorps  of  Engineers.     See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,425;  v,3229 
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Ohio  Canal, Borvey  of i- 

Ohio  River: 

Bruise  between  Cincinnati,  Ohio,  and  Newport,  Ky.,  reconstruction  of.  —  l  ;' 

Cansu  rontes  between  Lake  Erie  and,  snrvey  of i- 

Dam  below  Beaver  River,  Pa. ,  conatruction  of i,  32i>;  j:i  - 

Dam  No.  2,  survey  for  location  of i  . 

Dams  Nos.  3,4,  and  5,  survey  for  location  of i 

Davis  Island  Dam,  Pa.,  operating  and  care  of i,  33'!:  in  .. 

Elizabethtowu  Harbor,  111.,  Hurv«iy  of i  . 

Evansville  Harbor,  lud.,  survey  of i,  323;  iiu.  • 

Falls  of.  at  Louisville,  Ky.,  improvement  of i,  328;  n..:. 

Falls  of,  Indiana  Chuto,  improvement  of 1,329:  hi... 

Harbor  lines  between  Pittsburg  and  Davis  Island  Dam,  Pa.,  establish 

ment  of i,  21. 471 ;  i ir : . 

Improvement  of 1,316;  ii.M'- 

Indiana  Chute,  improvement  of i,  329;  hl.t 

Ironton,  Ohio,  examination  at i.  322:  ui..- 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i.  X^;  ii i. .- 

Snag  boat  on,  operating 1. 31H;  i::.- 

Wrecks  in,  removal  of i,  322 :  in  u ' 

Ohio,  State  of,  survey  of  waterways  in.  for  canal  between  Lake  Erie  and  Ohio 
River i-- 

Okanogan  River,  Wash.,  examination    of,   from  mouth   to  head   of   navi^^ 
tion I,  457 :  v.  :' 

Olfott  Harbor,  N.  Y.,  improvement  of I.41T:  \.   ' 

Old  River  Branch  of  San  .Joaquin  River,  Cal.,  survey  of 1,441;  \. 

Olympia  Harbor,  Wash.,  improvement  of 1,453:  v  - 

(hwoula  (barge),  removal  of  wreck  of i.7: '. 

Onset  Harbor,  Mass.,  examination  of l  7. " ' 

Ontario,  Lake: 

*S>«j  aho  Northern  and  Northwestern  I^akes. 

Examination  of  channel  connecting  Irondeqnoit  Bay  with 1. 424:  v  __ 

Water  levels ! 1,4'J7;  vi.,  . 

Onlonagon  Harbor,  Mich.,  improvement  of i,  34>:  w..'  ' 

Orange  Mills  Flats,  St.  .Johns  River,  Fla.,  examination  at i. 221 :  ii  :■ 

Osage  River,  Mo.,  improvement  of 1,470;  vii,  3957,  5366,  :^%w 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,  421 ;  v.  v 

Water  levels 1, 497 ;  v:i   / 

Otter  Creek,  Vt.,  improvement  of 1.427:  v   . 

Ouachita  River,  Ark.  and  La.,  improvement  of 1,269:  iii  1**' 

P, 

Palatka,  Fla. : 

Examination  of  St.  Johns  River  at  Orange  Mills  Flats  near i,221;  ii.  - 

Reconstruction  of  bridge  across  St.  Johns  River  at i  •" 

Palm  Bench,  Fla.,  construction  of  bridge  across  Lake  Worth  at i 

Pamlico  River,  N.  C,  improvement  of.-i 1.179:  ii  1 

Paniunkey  River,  Va.,  improvement  of 1, 166;  ii  I-' 

Paragould  Southeastern  Railroad  Company,  bridge  of i  -^ 

Parkers  Mead  Harbor  and  Channel,  Me.,  examination  of i.>  •' 

Parkern  Kiver,  Mass.,  removal  of  wreck  in  Nantucket  Sound  near i,t;*." 

Prtscjigoula  Ki\er,  Miss.,  improvement  of 1,239;  n.  IT 

Pasqnoiank  b'iver,  N.  ('.,  improvement  of 1, 175;u.  1- 

Pass  Anx  Heromj,  Ala.,  survey  for  channel  through 1,244;  n.  T 

Passage  Key  Channel,  Tampa  Bay,  Fla.,  removal  of  wreck  in 1.221;  n.  '• 

Passaic  River.  N.  J. : 

lni])rovementof i. Ill 

Imjirovementof.  above  Newark L  lU.  ' 

Improvement  of,  below  Newark I,  lli.  •' 

PataT)sco  River,  Md. : 

Iin]»rovenjent  of  and  channels  to  Baltimore I?  152;  ii.  •'^ 

Jniproveuient  of  channel  to  (.'urtis  Bay i^  154;  ii.  i  ' 

Survey  «>f  Baltimore  Harbor ' 1,157;  ii.l- 

Patchogue  River,  N.  Y.,  inijirovement  of 1,  lU.  s 

Pawcatncrk  River.  R.  Laud  Conn.: 

Improvement  of I.^T.'  * 

Snrv-ey  of,  from  Westerly  to  Stonington i,~ 

Paw  tucket  River.  R.  I. : 

Bridge  at  lVovi<lence.  reconstruction  of ......i.  "* 

Iniprovcnient  of I, til.'* 

Removal  of  wreck  in ., i, ". 


INDEX.  25 

Pearl  River,  Miss.,  improvement  of: 

Below  Jackson 1,241;  ii,1706 

Between  Carthage  and  Jackson i,  242;  ii,  1708 

Between  Edinburg  and  Carthage i,242;  ii,  1710 

Pease  Creek,  Fla.,  improvement  of i,  216;  ii,  1551 

Peekskill  Harbor^  N.  Y.,  examination  of 1,120,999 

Pend  d'Oreille  River,  Mont.,  examination  of  (Flathead  River),  from  Flathead 

Lake  to  Jocko  Station i,458;  v,3480 

Pennsylvania  and  New  Jersey  Railroad  Company,  bridge  of i,  474 

Pennsylvania  Railroad  Company,  brjdge  of i,475 

Penobscot  River,  Me.,  improvement  of i,26  548 

Pensaoola,  Fla. : 

Defense  of 1,5,6,11,12 

Improvement  of  harbor  at i,229;  ii,  1629 

Pensaukee  Harbor,  Wis.,  improvement  of , i,  356 ;  i v,  2602 

Pent  water  Harbor,  Mich.,  improvement  of i,  383 ;  i  v,  2804 

Perdido  River,  Fla!  and  Ala.,  construction  of  bridge  across,  near  Holman  Ferry,  i,  474 

Petalnma  Creek,  Cal.,  improvement  of i,438;  v,3308 

Petit  Jean  River,  Ark.,  improvement  of 1, 282 ;  iii,  2015 

Petoskey  Harbor,  Mich.,  improvement  of i,  388 ;  iv,  2818 

Phalia,  Bogue,  La. : 

Examination  of i,260;  in,  1784 

Improvement  of i,  245 ;  in,  1742 

Phalia,  Bo^ue,  Miss.,  examination  of i,  280;  iii,  1988 

Philadelphia,  Pa. : 

Bridge  across  Delaware  River,  construction  of i,  474 

Bridge  across  Frankford  Creek,  reconstruction  of,  by  city i,  477 

Defense  of 1,5,6,8,12,507 

Improvement  of  Frankford  Creek i,  131;  ii,  1075 

Improvement  of  harbor  at i>  124 ;  ii,  1032 

Phill issi  Island,  Ohio  River,  removal  of  wrecks  at i,  322 ;  iii,  2384 

Piankatank  River,  Vs.,  survey  of  bar  at  northwest  entrance  of  Milford  Haven 

from : i,167;  ii,  1267 

Piers  built  by  the  United  States,  occupancy  or  injury  of i,  21, 483 ;  vu,  4077 

Pijjeon  bayous,  La.,  improvement  of i,  249;  iii,  1754 

Pine  River,  Mich.,  survey  of,  at  St.  Clair  City - *.'. i,  397 

Pittsburg,  Pa. : 

Bridge  across  Monongahela  River  at,  construction  of  (Glenwood  Highway 

Bridge  Company) i,  474 

Bridge  across  Monongahela  River  at  South  Tenth  street,  reconstruction  of.  i,  477 
Bridge  across  Monongahela  River  between  Homestead  and,  construction 

of 1,473 

Davis  Island  Dam,  Ohio  River  near,  operating  and  care  of i,  320;  m,  2359 

Harbor  lines  at,  establishment  of i,  21, 471;  in,  2420 

Herr  Island  Dam,  Allegheny  River  near,  construction  of i,  326;  iii,  2410 

Plaqueuiine,  Bayou,  La. : 

Improvement  of i,  249 ;  in,  1754 

Prevention  of  caving  at  month  of i,249;  iii,  1757 

Platforms,  gun  and  mortar 1,5,12 

Plattsburg  Harbor,  N.  Y.,  improvement  of i,426;  v,3235 

Plymouth  Harbor,  Mass. : 

Examination  of 1,54,645 

Improvement  of i»  51, 635 

Poconioke  River,  Md. : 

Examination  for  cAnal  from  Indian  River,  Del i,  151 ;  ii,  1154 

Survey  for  connecting  Sinepuxent  Bay  with,  above  Snow  Hill i,  151 ;  n,  1167 

Survey  of,  between  Snow  Hill  and  Shad  Lauding i,  151 ;  ii,  1 167 

Point  Judith,  R.L: 

Improvement  of  harbor  of  refuge  at i,  65, 686 

Removal  of  wreck  off 1,71,723 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to 1, 66, 688 

Point  of  Rooks,  Mass.,  examination  of  Manchester  Harbor  at  and  below. ..  i,53, 643 
Point  San  Pablo,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 

Brothers  (rocks)  near i,431;  v,3260 

Pollock  Rip,  Mass.,  removal  of  wrecks  in  and  near.,  i, 69, 70, 71, 705, 709, 719, 720, 726 
Ponchatoula  River,  La. : 

Examination  of i,260;  in,  1786 

Improvement  of i,  246;  in,  1744 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Desert  to. .  i,  2o,  544 
Port  Bolivar,  Galveston    and  Virginia  Point  Terminal  Railroad  Company, 
bridge  of 1,478 
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Port  C!i€«ter  Harbor,  N.  Y. : 

Examination  of - i- 

Improvemeiit  of i> 

Port  ClintoQ  Harbor,  Ohio,  improvement  of I,4f4;  . 

Port  I>epoeit,  Md.,  survey  of  Snsqaehanna  River  from  below  Havre  deGrae*- 1" 
above l,15l':::     I 

Port  Huron,  M icb.,  improvement  of  Black  River  at i,  392 ; : . . 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of. iv 

Port  Orford,  Oreg.,  survey  at i,45j<:  ^.■- 

Port  Tobacco  River,  Md.,  examination  of  Chafiel  Point  Harbor L  It*:  c  : 

Port  Washington  Harbor,  Wis.,  improvement  of i,3ft?:  r  .• 

Portage  Lake  and  Lake  Superior  ship  canals,  Mich. : 

Improvement  of i.SIt^:  i^  : 

Operating  and  care  of i,  35(1:  i^  .' 

Portage  Lake,  Houghton  County,  Mich.,  waterway  from  Keweensw  Hay  t^^ 
Lake  Superior,  via: 

Improvement  of i,34?:  n  ." 

Operating  and  care  of i,  35(' :  i v . 

Portage    Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refc^'e 
at i,38«^:r  . 

Portage  River.  Mich.,  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via: 

Improvement  of i^SiV;  n  . 

Operating  and  care  of 1, 35i':  r  - 

Portland,  Conn.,  construction  of  bridge  across  Connecticut  River  betwe^j 
Middletownaud ' 

Portland,  Me. : 

Bridge  of  city  of,  obstructing  entrance  to  Back  Cove 

Defense  of I,  .5, 6.  L. ! 

Improvement  of  channel  in  Back  Cove i 

Improvement  of  harbor  at ■■- 

Potomac  River: 

A<|nedu(»t  Bridge  across,  at  Washington,  D.  C,  repair  of. i,4?M:  m'  ; 

Chapel  Point  Harbor,  Md.,  examination  of i,  1*::;  . 

KsAtern  Branch  of  (Anacostia  River),  improvement  of i.l*?:  >:  - 

Great  Falls,  erection  of  fishways  at 1,4*^:  ^^! 

Great  Falls,  raising  height  of  dam  at r.4;^:  \   • 

Long  Bridge  at  Washington i,  1>: ::  - 

Washington,  D.  C,  improvement  at i,  1'': '; 

Powder  Hole  Harbor,  Mass.,  removal  of  wreck  in ' " 

Powow  River,  Mass.,  improvement  of i;  ; 

Fratt,  Julia  E.  (schooner),  removal  of  wreck  of i' 

Pre8<[u'  He  Harbor,  Mich.,  removal  of  wreck  in i.3J^";  i^  -^ 

Pre«ciue  l8le  Peninsula,  Erie  Harbor,  Pa. ,  preser\'ation  of L  41:5:  \ 

Providence,  R.  I.,  reconstruction  of  bridge  across  Seekonk  River  by  city  of.,  i 

Providence  Kiver,  R.  I.: 

Improvement  of ^-- 

Reiiioval  of  Green  Jacket  Shoal ^'\' 

Provincetown  Harbor,  Mass.,  improvement  of J- - 

Public'  buildings  and  grounds,  District  of  Columbia,  improvement  inul  cjrr 
of 1,491:  ^:-. 

Public  works  of  the  United  States,  occupancy  or  injury  of i,21,4iS;  ^i  * 

Puget  Sound,  Wash. : 

Defense  of -•■• 

Harbor  lines  at  Seattle  and  Ballard,  establishment  of i,21,4p: ' 

Improvement  of,  and  tributaries I,4ri^: '  - 

Waterway  between  Hoods  Canal  and  North  Bay,  examination  for.  i.4oT:  \ 
Wat<»rwaV  connecting  lakes  Union  and  Washington  with,  improveibem  ct  ' 

Pultneyville  Harbor,  K.  Y.,  improvement  of 1,41^:  ^    • 

Q- 

Qnantioo  Creek,  Va.,  examination  of : 1. 1^'^ '  : 

Qmen  of  the  IVvst  (steamer),  removal  o  f  wreck  of. i,^^-  ^^' 

(Queens  County.  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Hrooklyu ' 

Construction  of  temporary  bridge  tJ*»roM  Newtown  Creek,  between  Uiz 

Islanil  ('ity  and  Brooklyn,  by  .  .^ .;:" .' 

Quillayute  Harbor  and  River)  Wash.,  examination  of i^-^^^  '  ' 
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Jiiincy  Bay,  111.: 

Examination  of i,293;  in,  2159 

Improvement  of i,  291 ;  in,  2109 

^uinnipiac  River,  Conn.,  bridge  obstructing,  at  New  Haven i,  483 

B. 

.Racine,  Wis. : 

Improvement  of  harbor  at 1,364;  iv,2645 

Removal  of  wreck  near 1,367;  iv,2681 

"tall way  River,  N.  J. : 

Examination  for  locks  at  mouth  of 1,121,1009 

Improvement  of i,  113, 980 

iauishorn  Creek,  S.  C. : 

Removal  of  wreck  at  mouth  of 1,207;  ii,  1519 

Survey  for  waterway  via i,  207 ;  ii,  1521 

^ncocas  Kiver,  N.  J. : 

Bridge  acroHS  Lumberton  Branch  at  Hainesport,  construction  of i,  479 

Examination  of i,  132;  ii,  1083 

Examination  of  Lumberton  Branch  of,  to  Lumberton i,  132 ;  ii,  1086 

Improvement  of i,  129;  ii,  1066 

Rappahannock  River,  Va.,  improvement  of : .  i,  163 ;  ii,  1234 

iaritan  Bay, N.  J.: 

Improvement  of 1,106,959 

Survey  of,  between  South  Amboy  and  Great  Beds  Light i,  121, 1014 

fiaritan  River,N.  J.,  improvement  of 1, 114,981 

Reconnaissances,  explorations,  and  surveys  in  military  departments i,  497 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 103, 943 

Red  Lake  River,  Minn.,  examination  of,  between  Thief  River  Falls  and 

Red  Lake 1,301;  ni,2211 

led  River,  La.  and  Ark. : 

Improvement  of i,267;  in,  1848 

Improvement  of,  above  Fulton,  Ark i,268;  in,  1881 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  299;  in,  2197 

Redwood  Creek,  Cal.,  improvement  of .* '7^32;  v,3265 

iice%  Point,  Minn. : 

Construction  of  bridge  across  St,  Louis  River  between  Connors  Point,  Wis., 

and,  (Duluth  and  Superior  Bridge  Company) i,  475 

Construction  of  temporary  street  railroad  bridge  across  St.  Louis  River 

between  Connors  Point,  Wis.,  and i,  477 

Richmond,  Fredericksburg  and  Potomac  Railroad  Company,  bridj^e  of i,  479 

Rikers  Island,  East  River,  N.  Y.,  modification  of  harbor  lines  near i,  21, 471, 1017 

Rivers  and  harbors: 

Continuous  contracts 1, 19 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of . .' 1 i,  19, 20  • 

Improvement  of i,  19 

Riverside,  Ark.,  examination  of  Cache  River  to i,  286 ;  in,  2037 

Roaue  County,  Tenn.,  construction  of  bridge  across  Clinch  River  in 1, 479 

Roauoke  River,  N.  C,  improvement  of i,  174;  ii,  1290 

Rock  Hall  Harbor,  Md.,  survey  of i,  151;  n,  1162 

Rock  Island,  111.,  construction  of  bridge  across  Mississippi  River  between 

Davenport,  Iowa,  and i,  474 

Rock  River,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan 1,375;  iv,2770 

Rockaway  (East)  Inlet,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach i,479 

Rockland  Harbor,  Me. : 

Establishment  of  harbor  lines  at 1,21,471,595 

Improvement  of ." : i,  29, 555 

Roudout  Harbor,  N.  Y.,  improvement  of i,  97, 913 

Rouge  River,  Mich. : 

Bridge  between  Springwells  and  Ecorse  townships,  Wayne  County,  con- 
struction of 1, 480 

Construction  of  turning  basin  in I,  395 ;  iv,  2840 

Improvement  of i,  394;  iv,  2839 

Rough  River,  Ky.,  improvement  of i,  338 ;  in,  2481 

Rouse  Point,  Lake  Champlain,  N.  Y.,  construction  of  breakwater  at.,  i,  426;  v,  3232 

Royal  Arch  (schooner),  removal  of  wreck  of I>  70,  719 

Royals  River,  Me.,  examination  of I,  38,  579 

Rnm  Point,  N.  J.,  examination  of  inside  of  Absecon  Inlet  to  unite  waters  be- 
tween Brigantine  Beach,  Absecon  Channel,  and i,  133 ;  n,  1094 

Rums^y,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at i,  337;  in,  2470 


28  INDEX. 

8. 

Sabine  Lake,  Tex.,  examiiiation  of^  from  xuoutbs  of  Sabtno  aud  Kecbes  liver^ 
to  bead  of  Sabine  Pass i,  360;  i:: 

Sabine  Pass,  Tex. : 

Examination  of i,  390;  m." 

Improvement  of  barber  at 'w i,  257:  il 

Sabine  River,  Tex.,  improvement  of i,  2f*:  lu  " 

Sacketts  Harbor,  N.  Y.,  improvement  of  barbor  at i,  423 .  '.    . 

Raco  River,  Me.,  improvement  of...«. i.  - 

Sacramento,  Cal. : 

Bridge  across  Sacramento  River  at,  coustmction  of 

Examination  of  American  River  to  prevent  sand  flowing  into  Sacramento 
River  near - 1,440;  ' 

Sacramento  River,  Cal. : 

Bridge  at  Sacramento,  construction  of 

Examination  of  American  River  to  prevent  sand  ilowing^  into,  near  ^^arT»' 

mento i,  +4* :  ' 

Examination  of,  from  Steam lioat  Cbannel  to  tbe  mouth 

Examination  of  Steamboat  Cbannel 

Improvement  of 1,437:  v  - 

Improvement     of,    and    tributaries    (by    California    Debris     Commit 
Bion) 1,470:  vn 

Saginaw,  Mich.,  alteration  of  bridge  across  Saginavr  River  at ■ 

Saginaw  River,  Mich. : 

Bridge  at  Saginaw,  alteration  of 

Improvement  of t,390;  r  .• 

St.  Antnonys  Falls,  Minn.,  improvement  of  Mississippi  River  above,  i,  Jd4:  la. 

St.  Augustine,  Fla. : 

Construction  of  bridge  across  Matanzas  River  at 

Improvement  of  barbor  at i,  212:  u 

St.  Anj2[ustine  Bridge  Company,  bridge  of l- 

St.  Clair  City,  Micb.^survey  of  Pine  River  at i. 

St.  (Hair  Flats  Canal,  Mich. : 

Improvement  of i.  401 :  n 

Op<>ratiug  and  care  of i,  401:  n  •• 

St.  Clair,  Lake,  Mich.,  establishment  of  harbor  lines  between  Grossepoint  an^l 
Milk  River i,21.47J:n 

St.  Croix  River,  Me.,  improvement  of l'Jl 

St.  Croix  River,  Wis.  and  Minn. : 

Improvement  of 1,297;  m.. 

Survey  for  reservoirs  at  sources  of ' i:^-" 

St.  Francis  River,  Mo.  and  Ark. : 

Bridge  below  Keunett,  Mo.,  alteration  of i  ^ 

Examination  of,  from  tbe  Sunk  Lands  to  Greenville,  Mo i.2>*:  lu.- 

Improvement  of,  in  Arkansas 1,28.5;  i:i.- 

Improvement  of,  in  Missouri i»2?^:  m  - 

St.  Johns  River,  Fla.: 

Bridge  at  Palatka,  reconHtruotiou  of tT 

Examination  of,  at  Orange  Mills  Flats,  near  Palatka,  and  to  and  abovir 

Sauford 1,221:  i:. 

Improvement  of,  from  Jacksonville  to  the  ocean i.  21*? :  n. " 

Improvement  of  upper  river i,210:  :i 

Improvemcint  of  Volusia  Bar i.2U:  n 

Survey  of,  from  Jacksonville  to  the  ocean i,  222:  il  > 

St.  Jones  Rivfr,  Del.     See  Murderkill  River. 

St.  Joseph  Harbor,  Mich.,  improvement  of i,377:  iv.^'^ 

St.  Joseph  River,  Mioh. : 

Improvement  of,  In^tween  St.  Joseph  Harbor  and  Berrien  Springs,  i,  378;  n  f* 
Improvement  of  St.  Joseph  Harbor i,  377;  n ..'" 

St.  Lawrence  Railway  Company,  bridge  of i' 

St.  Lawrence  River,  N.  Y. : 

Bridge  at  Morristown,  construction  of i 

Improvement  of  sboals  between  Sister  Islands  and  Crossover  Light,  i,  424;  ^  - 
Reexamination  of 1, 4^ :  ml  - 

St.  Louis  Hay,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Dulnth i,352;  n^-' 

Improvement  of  Duluth  Harbor l34o:  iv  - 

Improvement  of  harbor  at 1,346;  n.- 

Modifieation  of  harlior  lines  in 1.21,472:  iv.  ' 

St.  Louis  H;irbor,  Mo.,  improvement  of i,2l<9;  iii- 
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Lonis  River,  Minn,  and  Wis. : 
Bridge  between  Connors  Point  and  Rices  Point,  constniotion  of,  (Dnlnth 

and  Superior  Bridge  Company) i,  475 

Bridge  (temporary)  between  Connors  Point  and  Rices  Point,  construction 

of,  (street  railroad  bridge) i,  477 

Establishment      of    liarbor     lines     above     Grassy     Point    to     Spirit 

Lake 1,21,472;  iv,2588 

Examination  of  Duluth  Harbor 1,352;  iv,2579 

Improvement  of  Duluth  Harbor i,  345 ;  iv,  2533 

Lucia  Inlet  and  River,  t'la.,  examiuation  of. 1, 221 ;  ii,  1564 

Marys  Falls  Canal,  Mich. : 

Operating  and  care  of 1,398;  iv,2867 

Water  levels  at  Sault  Ste.  Marie i,497;  vii, 4162, 4251 

Marys  River,  Mich. : 

Improvement  of,  at  the  Falls i,399;  iv,2888 

Improvement  of  Hay  Lake  Channel I,4(X);  iv,3048 

Operating  'and  care  of  St.  Marys  Falls  Canal i,  398 ;  iv,  2867 

Resnrvey  of,  from  Whitefish  Bay  to  Detour  Light-House 1, 494 ;  vii,  4160 

Water  levels 1,^97;  vii,  4162, 4251 

Paul,  Minn.,  gauging  Mississippi  River  at  or  near i,  299 ;  iii,  2202 

Paul  (Soutn),  Minn.,  construction  of  bridge  across  Mississippi  River  at i,  474 

:onnet  Point,  R.  I.,  examination  of 1, 72, 749 

:onnet  River,  R.  1. : 

Examination  of  Sakonnet  Point i,  72, 749 

Examination  of  stone  bridge  over 1,71,729 

3m  Harbor,  Mass. : 

Improvement  of 1,45,613 

Survey  of 1,54,651 

3m  River,  N.  J. : 

Examination  of,  irom  Salem  City  to  the  mouth i,  133 ;  ii,  1091 

Improvement  of i,  130 ;  ii,  1071 

kahatchie  River,  S.  C,  improvement  of i,  197 ;  ii,  1440 

Diego  Harbor,  Cal. : 

Defense  of i,  5 

Improvement  of i|434;  v,  3273 

Francisco  Bay,  Cal. : 

Anita  Rock,  examination  for  removal  of i,  431 ;  v,  3259 

Arch  Rock',  examination  for  removal  of i,  430;  v,  3253 

Blossom  Rock,  examination  for  removal  of 1, 430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Fifteen  Foot  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of 1, 431 ;  v,  3260 

Oakland  Harbor,  improvementof i,429;  v,3247 

Shag  Rock,  examination  for  removal  of i,  431 ;  v,  3258 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

\Vh iting  Rock,  examination  for  removal  of i,  431 ;  v,  8260 

Francisco  Harbor,  Cal. : 

Anita  Rock,  examination  for  removal  of i,  431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of i,  430 ;  v,  3253 

Blossom  Rock,  examination  for  removal  of i,  430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Defense  of 1,5,6,11,12,515 

Fifteen  Foot  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examiuation  for  removal  of i,  431 ;  v, 3260 

Mile  Rocks,  examination  for  removal  of i,  430 ;  v,  3252 

Noonday  Rocks,  examination  for  removal  of i,  430 ;  v,  3254 

Shag  Rock,  examination  for  removal  of i,  431 ;  v,  3258 

Sunken  Rocks  off  Fort  Point,  examination  for  removal  of 1, 430;  v,  3251 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

.Joaqain  River,  Cal. : 

Bridge  across  Mormon  Channel  at  Stockton,  constniction  of i,  476 

Bridge  across,  reconstruction  of i,  478 

Examination  of,  above  mouth  of  Stanislaus  River i,  441 

Improvementof i,436;  v,3291 

Improvement    of,    and    tributaries     (by    California     Ddbris    Commis- 
sion)   1,470;  VII, 4049 

Survevof  Old  River  Branch i.«441;  v,r^  ~ 

Lais  Obispo  Harbor,  Cal.,  improvement  of 1, 432 ;  v,  i 

Pablo,  Point,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 
rotljers  (rocks)  near , ,.,, i^^l?  v,J 
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San  Rafael  Creek,  Cal.,  examination  of ^ 1,435;  \. . 

Sand  Beaob.  Lake  Huron,  Micb. : 

Improvement  of  barbor  of  refnge  at 1,391:  :•  .• 

Water  levels i,  4S7;  vii,;iu  . 

Sandusky  Harbor,  Obio,  improvement  of i,'4i">;  . 

Sandnsky  River,  Obio,  improvement  of 1,406:  v 

Sandy  Bay,  Cape  Ann,  Mass.,  improvement  of  barbor  of  refnge  at l  L 

Sandy  Hook,  N.  J.,  sea  wall  and  embankment  at 

Snnford,  Fla.,  examination  of  St.  Jobns  River  to  and  abore i,  221 ;  i: 

Santoe  River,  S.  C,  improvement  of I,  li»");  i 

Sara,  Bayon,  La.,  examination  of  barbor  at i,26i;  i: 

SarH«ota  Baj',  Fla.,  improvement  of • i,  217 ; :: 

Sasanoa  River,  Me.,  survey  of l  •' 

Saugatnek  Harbor,  Micb.: 

Examination  of  Kalamazoo  River  from  tbe  montb  to  Kalamazoo.  i,3PG;  v 

Improvement  of iy379;  !•  ." 

Survey  of  Kalamazoo  River  from  Lake  Micbigan  to '. 

Saugatuck  River,  Conn.,  improvement  of L". 

Sau^erties  Harbor,  N.  Y.,  improvement  of i.  * 

Sault  Ste.  Marie,  Micb.,  water  levela  at h^^f  vii.41rw  *. 

Savannab  Harbor,  Ga. : 

Defense  of i'k- 

Improvement  of i,  li«^;  l  : 

Improvement  of  waterway  between  Fernandina,  Fla.,  and i,  3ti; :: 

Removal  of  wrecks  in I,  iSC :  i. 

Survey  for  cbaunel  between  Beaufort,  S.  C. ,  and i,  2u7 ;  i  ^ 

Survey  of,  between  Spirit  Island  and  Cbarleston  and  Savannab  Railrf>;i« 

croH8iu^ I,  i?i}7 ;  ; 

Survey  or,  for  protection  of  anchorage  in  Tybee  Roads i.  :^^.i;  i-  .• 

Savaunab  River,  Ga. : 

Improvement  of^  above  Augusta 1, 201:  i: : " 

Improvement  of,  between  Augusta  and  Savannah i.1\m  :  :i  ■ 

luiprovement  of  Savannab  Harbor i,l^;  i. 

Improvement    of   waterway    between    Fernandina,    Fla.,    and    Savan- 
nab, Ga  I,2u6;:i 

Removal  of  wrecks  in  Savannah  Harbor 1,207;  v 

Survey  for  channel  between  Beanfort,  S.  C,  and  Savannab,  via  ..  I,2ti7;  r  •  - 
Survey  of,  between  Spirit  Island  and  Cbarleston  and  Savannah  Railr^ail 

crossing I,2UT;  :i  '- 

Survey   of    Savannab    Harbor    for    protection    of  anchorage  in  Ty^-f^ 

RoimIs i,2L».i;  II 

Sayville,  N.  Y.,  iuiprovement  of  Browns  Creek L  '-  ^ 

Schuyler,  Fort,  N.  Y.,  sea  wall  at 

Schuylkill  River,  Pa.,  improvement  of 1, 12r>;  i:. 

Scitujito  Harbor,  Ma8.s.,  improvement  of i.  ■ 

Scott8  Crock,  Va.,  construction  of  bridge  across,  in  Norfolk  County 

Si^antony  S.  S.  (schooner),  removal  of  wreck  of :.T'" 

Scuppernong  River,  N.  C.,  examination  of i,  191 ;  :!- 

Sea-coast  defenses.    Sve  Fortifications. 

Sea  walls 

Seacounet  Point,  R.  I.  See  Sakonnet  Point. 
S<'aconnet  River,  R.  I.  Sec  Sakonnet  River. 
Seafonl  Harbor,  Del.  See  Nanticoke  River. 
S(>attle,  Wash.,  establinhment  of  barbor  lines  in  Pnget  Sound  at.,   i,  21, 47I>;  v 

Sebfwaing  Kiver,  Mich.,  Mirvey  of ^ 

Sc  (•  re t  a  ry  ( '  ree k ,  M  d .     Sve  W ar w ic k  River. 
Seekonk  (Pawtuck«*t)  River,  R.  I.: 

Bridge  at  Providence,  reconstruction  of i   ' 

Iiuprovfuient  of i.f 

Keuioval  of  wreck  in 

Shag  Rork,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.,  i,  431:  v.  - 

Shatnokin  (barge),  removal  of  wreck  of i.'^ 

Shark  Kiver,  \..J.,  examination  of  inlet  at  mouth  of,  for  harbor  of  refuge,  i.l-- 

Sheboygan  Harbor,  Wis.,  improvement  of J,3(>1:  i^  - 

Shcep.shcad  Hay,  N.  Y.,  improvement  of 1. 1*^  " 

Shelter  Island,   N.   Y.,   construction  of   bridge  across  Far  Rockaway  hiky 

between  Hicks  Beach  and .• i  • 

Shiawassee    River,  Mich.,  examination    of,    from    Saginaw    River    to    }>;«! 

River i,39i;;  iv  > 

Shoal  Harbor,  N,  J.,  iniprovemeut  of i,  11^ 
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oalwater  Bay,  Wash.    See  Willapa  River  and  Harbor. 

ovelfnl  8lu>al,  Mass.;  removal  of  wreck  on 1,70,716  . 

rewsbury  River,  N.  J.,  improvement  of 1,119,993 

iver  Springs,  Ocala  and  Gulf  Railway  Company,  bridge  of 1, 478 

upaon,  Clara  JC.  (schooner),  removal  of  wreck  of i,  93, 850 

aepuxent  Bay,  Md.,  survey  for  connecting  Pocomoke  River  with,  above  Snow 

Hill 1,151;  u,1167 

)iix  City,  Iowa: 

Examiuatiou  of  Nebraska  side  of  Missouri  River  opposite i,  304;  III,  2240 

Improvement  of  Missouri  River  at  and  above i,  301 ;  lu,  2213 

Removal  of  snags  in  Missouri  River  above i,  303:  iii,  2238 

ster  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  424;  v,  3227 

tes  for  fortifications,  acquisition  of 1,13,504 

uslaw  River,  Oreg.,  improvement  of  mouth  of i,  445 ;  v,  3372 

;agit  River,  Wash.,  improvement  of. 1,466;  v,3442 

iith,  JoHah  a,  (schooner),  removal  of  wreck  of 1,71,725 

(liths  Creek,  Va.,  removal  of  wreck  in  month  of Iyl76;  ii,  1295 

ayrna  River,  Del.,  improvement  of i,  136;  n,  1115 

lake  River,  w  ash.  and  Idaho : 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  mining 
district i,448;  v,i 


Improvement  of,  up  jbo  Asotin,  Wash i,448;  v,3391 

loliomish  River,  Wash. : 

Improvement  of 1,456;  v,3442 

Improvement  of  Everett  Harbor. .  ^ i,  454;  v,  3430 

loqnalmie  River,  Wash.,  improvement  of i,  456 ;  v,  3442 

now  Hill,  Md.,  survey  for  connecting  Pocomoke  River  with  Sinepnxent  Bay 

above 1,161;  n,  1167 

3unds  of  NorUi  Carolina,  survey  of  waterways  connecting  Dismal  Swamp 

Canal,  Va.,  with i,177;  ii,  1296 

onth  Chicago,  111.,  construction  of  bridge  across  Calumet  River  at 1, 473 

[>utb  Creek,  ^f.  C,  examination  of,  from  mouth  to  head  of  navigation .  i,  191 ;  ii,  1366 

outh  Haven  Harbor,  Mich.,  improvement  of i,  379 ;  iv,  2787 

outb  Milwaukee,  Wis.,  survey  of  harbor  at i,  364 ;  iv,  2641 

outh  Nor  walk,  Conn. : 

Bridge  across  Norwalk  River,  construction  of i,  478 

Improvement  of  harbor  at i,  83, 804 

Survey  of  harbor  at i,95 

outh  Pass,  Mississippi  River/inspection  of  improvement  of i,  21, 244;  iii,  1725 

outh  River,  Mass.    See  Salem  Harbor. 

outh  River,  K.  J.,  improvement  of 1,115,984 

outh  St.  Paal,  Minn.,  construction  of  bridge  across  Mississippi  River  at i,  474 

outh  St.  Panl  Belt  Railroad  Company,  bridge  of i,474 

outh  VaUejo,  Cal.,  examination  of  Napa  River  between  North  Vallejo 

and 1,436;  v,3285 

outhem  Branch,  Elizabeth  River,  Va.    See  Norfolk  Harbor. 

ow  and  Pigps  Reef  Buoy,  Vineyard  Sound,  Mass.,  removal  of  wreck  near 1, 71, 722 

plitting  Knife,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

'prague,  Marian  F,  (schooner),  removal  of  wreck  of ii,  1079 

Ipringwells  Township,  Wayn^  County,  Mich.,  construction  of  bridge  across 

Rouge  River  by 1,480 

Ipuyten  Duyvil  Creek,N.  Y.,  improvement  of 1,98,917 

»quan  Inlet,  N.  J.    See  Manasquan  Inlet. 
>quan  River,  N.  J.    See  Mananquau  River. 
)tage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  84, 811 

?tor  of  the  East  (schooner),  removal  of  wreck  of i,  710 

Haten  Island,  N.  Y.,  improvement  of  channel  between  New  Jersey  and  .. .  i,  110, 970 

steamboat  Channel  (slough),  Cal.,  examination  of i,  441 

)teele  Bayou,  Miss.,  improvement  of l,  276;  ill,  1948 

Hillagnamish  River,  Wash.,  improvement  of i,  456 ;  v,  3442 

Stockton,  Cal.,  construction  of  bridge  across  Mormon  Channel  (slough)  by 

city  of 1,476 

Btone  (Big)  Lake,  Minn.,  examination  for  reservoirs  at i,  300;  li,  2208 

Stone  bridge  over  Sakonnet  River,  R.  I.,  examination  of i,  71, 729 

Stonington,  Conn. : 

Improvement  of  harbor  of  refuge  at i,  68, 698 

Survey  of  harbor  at i,73 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  21, 483;  vii,  4077 
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Sturgeon  Bay  nud  Lftke  Michigan  Ship  Canal,  Wia. : 

CoDHtruetion  of  harbor  of  refuge  at  eastern  entrance  of 1, 3.Vc:  it  . 

Improvement  of I.  :ir»T :   •.  . 

Operating  and  care  of : I,3>:  :\  . 

Submarine  mines 

Snisnn  Creek,  Cal.,  examination  of 1,43.';  v.  . 

I^ullivau  Inland,  Charleston  Har1>or,  S.  C,  improvement  of i,  1^;  i; 

Sulphur  River,  Ark.,  construction  of  bridge  across : 

Sumpawanus  Inlet,  N.  Y., improvement  of i.l*' 

Sunken  Meadow,  East  River,  N.Y.,  removal  of  wrecks. off i.': 

Sunken  Rucks  off  Fort  Point,  San  Fraucis^-o  Harbor,  Cal.,  examination  fur 

removal  of — ..-.  — ..  i,4U';  *   . 

Superior,  Wis. : 

Bridge  across  St.  Louis  River  between  Connors  Point  and  Rices  Point,  rco- 
strnction  of,  (Duluth  and  Superior  Bridge  Company) 

Bridge  (temporary)  across  St.  Louis  River  l>etween  Connors  Point  aril 
Rices  Point,  construction  of,  (street  railroad  bridge) 

Examination  of  harbor  at I.3^lL^  i^  . 

Improvement  of  harbor  at  Superior  Bay  and  St.  Louis  Bay t,'M6:  :■  . 

Survey  of  Allouez  Bay i,ooii:  n  . 

Superior  Bay,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Duluth i,352:  n  .' 

Improvement  of  Duluth  Harbor i,^>:  "  . 

Improvement  of  harbor  at i,JU6;  iv , 

Superior,  Lake: 

Set'  aho  Northern  and  Northwestern  Lakes. 

Examination  of  mouth  of  Iron  River,  Wis i,  Sr>2:  '  . 

lniprov<*nient  of  waterway  to  Keweenaw  Bay i.S4^:  i^  . 

Operating  and  care  of  waterway  to  Keweenaw  Bay I,iir4':  r.  . 

Survey  fur  canal  between  Mississippi  River  and 1, 3r*:5 :  i v . . 

Water  lex  els 1,497:  vr  .. 

Supervision  of  New  York  Harbor,  N.  Y i,  4^S;  ^ 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors,  estimates  ror.  i  • 
Surveys,     reconnaissances,     and        exploratioiui        in        military       de})ar:- 

ments 1,497;  vii,  4253. 41.'-)  . 

Su8(|uehanna  River,  Md.  and  Pa. : 

Examination  of,  between  Nanticokeand  Pittston,  Pa 1,133:  il"! 

Improven)(»nt  of,  above  and  l)elow  Havre  de  (irace^  Md i,  141:  i' 

Survey  of,  from  below  Havre  de  (trace  to  above  Port  Deposit,  Md.  I,  l.'iJ:  u 

Suwanee  River,  Fla.,  imjirovement  of I,i3'';  ' 

Swan8l)oro,  N.  C,  improvement  of  waterway  between  New  River  and.  i,  IW :  i: 

Swash  Channel,  Charleston  Harbor,  S.  C,  removal  of  wreck  in i,  19S:  i: 

Swinominh  Slough,  Wash.,  improvement  of 1,400;^- 

Syuepuxout  Bay^  Md.    See  Sinepnxent  Bay. 

T. 

Tallahatrhoe  River,  Miss.,  improvement  of 1, 276;  m. ' 

Tampa,  Fla.,  reconstruction  of  bridge  across  Hillsboro  River  by  city  of •• 

Tampa  Bay,  Fla. : 

Examination  of,  from  Port  Tampa  to  the  mouth 1. 221 :  n  ' 

Removal  of  wreck  in  Passage  Key  Chiuinel 1, 221 ;  k.  - 

Tar  Kiver,  N.  C. : 

Bridges  obHtructing,  at  and  above  Tarboro > 

Examination  of,  from  Washington  to  Greenville 1,191:  n. 

IniprovcnuMit  of i,  ITH;  ;». 

Tarburu,  N.  C,  bridges  obstructing  Tar  River  at  and  above J 

Tarentum,  Pa. : 

Survey  fur  IcM'k  and  dam  in  Allegheny  River  at i 

Survey  for  lurk  an<l  dam  in  Allegheny  River  between  Herr  Island  Dam  ami-  • 

Tar])aulin Cove,  Nausbun  Island,  Mass.: 

Removal  of  wreck  in  harbor  at i.'' 

Survey  of 

Taunton  River,  Mass.,  iniprovcmient  of t.''v 

Taylorsvillo,  Ohio,  alteratitm  of  bridge  across  Muskingum  River  at i.-^'^ 

Tciicf'uncte  Kiver,  La. : 

Examination  of I,2ii0;  in.' 

Iuii»rovonieutof 1,245:  in 

Toliula  Lake,  Miss.,  improvement  of 1,275;  lit 

Tccho,  Bayou,  ha. : 

Kxaniination  of,  from  St.  Martinville  to  Port  Barre 1,260;  ni 

^mprovcmeut  of It2(>2;  m  • 
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QeBsee  Central  Railroad  Company,  bridge  of i,  479 

uessee  River: 

Improvement  of i,  310 ;  in,  2277, 2283 

Xiupro veiuent  of,  above  Cbattanoogtf,  Tenn i,  310 ;  in,  2283 

Improvement  of,  below  Cbattanooga,  Tenn i,  311 ;  in,  2284 

Improvement  of,  between  Cbattanooga,  Tenn.,  ancVDecatur,  Ala.  i,  312 ;  iir,  2287 

Improvement  of,  between  Decatur  and  Florence,  Ala i,  312 ;  in,  2291 

Improvement  of,  between  Florence  and  foot  of  Bee  Tree  Shoals, 

Ala 1,312;  in, 2292 

Improvement  of,  between  foot  of  Bee  Tree  Shoals,  Ala.,  and  Paduoah, 

Ky 1,313;  in, 2297 

1^1  vingston  Point,  Ky .,  improvement  of,  at 1, 313 ;  in,  2299 

i  )i)e rating  and  care  of  Muscle  Shoals  Canal,  Ala i,  313 ;  in,  2305 

sab.Kiver,  La.,  improvement  of i,  273;  in,  1923 

rebonuey  Bayou,  La.,  improvement  of 1, 249 ;  in,  1753 

arkana  and  Fort  Smith  Railway  Company,  bridge  of i,  475 

arkaiia  and  Shreveport  Railroad  Company,  bridge  of i,  474 

imea  River,  Conn.,  improvement  of 1 i,  74, 760 

)   Brothers  (rocks),   San  Francisco  Bay,  Cal.,  examination  for  removal 

f 1,431;  v,3260 

}m(iSy  John  (sloop),  removal  of  wreck  of i,  150;  n,  1147 

•ee  Mile  Rapids,  Columbia  River,  improvement  of i,  464 ;  v,  3589 

luder  Bay  Harbor,  Mich.,  improvement  of 1, 389 ;  i v,  2826 

luder    Bay    Island    Light    Station,    Lake    Huron,     removal    of    wreck 

ear i,395;  iv,2841 

inder  Bay  River,  Mich.,  improvement  of i,  389 ;  i v,  2826 

kfaw  River  and  tributaries,  La. : 

Examination  of 1,260;  in,  1786 

Improvement  of i i,  246:  in,  1744 

ouderoga  River,  N.  Y.,  improvement  of 1, 428 ;  v,  3240 

lamook  Bay  and  Bar,  Grog. ,  improvement  of i,  447 ;  v,  3382 

totiy  Briton  M.  (schooner),  removal  of  wreck  of i,  176 ;  ii,  1295 

»nesta  River  (Creek),  Pa.,  examination  of i,  327 ;  in,  2417 

tabawassee  River,  Mich.,  examination  of,  from  Saginaw  to  head  of  naviga- 

ion 1,396;  iv,2818 

ledo,  Ohio: 

Construction  of  bridge  across  Maumee  River  by  city  of i,  478 

Improvement  of  harbor  of i,  403 ;  v,  3074 

mbigbee  River,  Ala.  and  Miss.,  improvement  of: 

Colambus  to  Fulton,  Miss i,238;  ii,1697 

Demopolis,  Ala.,  below i,  237;  ii,  1694 

X>emopolia_Ala.,  to  Columbus,  Miss i, 238;  ii,  1695 

Fulton  to  walkers  Bridge,  Miss i,239;  ii,  1698 

nawanda  Harbor,  N.  Y.,  improvement  of i,  415 ;  v,  3162 

ngue  River,*  Mont.,  examination  of,  along  eastern  edge  of  Fort  Keogh  Mill- 

:4iry  Reservation 1,304;  iii,2243 

nnage  map  of  United  States  and  Territories i,  497 

adowater  River,  Ky.,  improvement  of i,  336;  in,  2470 

ent  River,  N.  C,  improvement  of i,  180;  ii,  1316 

inity  River,  Tox.,  improvement  of i,  264 ;  in,  1813 

laliton  River,  Oreg.,  examination  of,  to  Hillsboro  and  to  head  of  naviga- 
tion   1,467;  v,3598 

ig  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i,  341 ;  iii,  2505 

ikey's  bridge,  obstruction  to  entrance  to  Back  Cove,  Portland  Harbor,  Me., 

by 1,482 

trners  Cut,  N.  C,  examination  of i>  191 ;  ii»  1357 

lacaloosa,  Ala.,  bridge  obstructing  Warrior  River  between  Northport  and. ..  i,  483 
iscaloosa  County.  Ala.,  bridge  oi^  obstructing  Warrior  River  between  Tus- 
caloosa and  Nortnport i,  483 

NO  Mission  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal 

of 1,431;  v,3257 

«ro  Rivers  Harbor,  Wis.,  improvement  of 1,360;  iv,  2623 

fbee  Roads,  Savannah  Harbor,  Ga.    See  Savannah  Harbor. 

U. 

mpqua  River,  Oreg. : 

Examination  of,  from  Scottsburg  to  Elkton  Rapids i,  456 ;  v,  3448 

Improvement  of i,444;  v,  3369 

niou,  Lake,  Wash.,  improvement  of  waterwav  betwetm  Pugot  Sound  and 
Lake  Waahington  via I i,453;  v,3422 
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United  States  and  Territories,  tonnage  map  of 

United  States  Engineer  School i  y, 

United  States  navy -yard,  Norfolk,  Va.,  improvenient  of  approach  to  h&ri^.? 

at i,m,u: 

United  States  strnctures/  occupanoy  or  ugary  of i,  21, 483;  ;- 

Urbana  Creek,  Va.,  improvement  of 1,1<S:  uL 

Use  of  struotures  built  by  the  United  States 1,21,483;  u. 


Valleio,  Cal.,  examination  of  Napa  River  between  North  and  South. ..  1,496:  t  y 

Van  Boren,  Ark.,  construction  of  bridge  across  Arkansas  River  n«ar 

Vermilion,  Bayon,  La.,  improvement  of  channel,  bay,  and  passes  of.  1^253;  la  - 

Vermillion  Harbor,  Ohio,  improvement  of i,  4ilT;  •   « 

Vic'ksburg  Harbor,  Miss.,  improvement  of i,  274;  in  :- 

Vineyard  Haven  Harbor,  Mass.,  improvement  of lT* 

Vineyard  Sonud,  Mass.,  removal  of  wrecks  in ^  69, 70, 71, 701, 708»  712, 71».  Tr*. 

Virginia  Point,  Tex. : 

Bridce  between  Galveston  Island  and,  oonstmction  of,  (La  Porte,  Hesstaii 
anuNorthem  Railroad  Company) :' 

Bridge  between  Galveston  Island  and,  constraction  of,  (Port  Bolivar, Gal- 
veston and  Virginia  Point  Terminal  Railroad  Company) 

Volosia  Bar,  St.  Johns  River,  Fla.,  improvement  of. 1,211;  nZ 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of i,33P:  ni:- 

Improvement  of,  above  Vinceunes,  Ind 1,3^1;  n.- 

Improvement  of,  below  Vincennes,  Ind 1,331;  ni:- 

Waccamaw  River,  N,  C.  and  S.  C,  improvement  of i,  Ifti;  a . 

Waddington  Harbor,  N.  Y.,  examination  of I,42S;  v  ., 

Wadsworth,  Fort,  N.  Y.,  acquisition  of  site  for  fortifications  at h\k' 

}Vale«j  Millie  (steamer),  removal  of  wreck  of 1,321;  n,!- 

Wallaces  Landing,  Ark.,  examination  of  BoBof  River  above 1,271^;  nL> 

Wappiuger  Creek,  N.  Y.,  improvement  of. l^ 

WappooCat,S.C.,  improvement  of I,19T:l 

War  maps i 

Ware  River,  Va.,  examination  of 1,167;  a^ 

Wareham  Harbor,  Mass.,  improvement  of. l5>  • 

Warrior  River,  Ala.  : 

Bridge  obstructing,  between  Tuscaloosa  and  Northport N 

Improvement  of,  below  Tuscaloosa i,  237;  u  / 

Improvement  uf,  between  l\iscaloosa  and  Daniels  Creek i,^S6;  u  / 

Warwick  River,  Md.,  improvement  of 1,144;  a  '^ 

Washington,  D.  C. : 

Auacostia  River,  improvement  of 1,158:  iL- 

A(iueduct  Bridge  across  Potomac  River  at,  repair  of U^l  ^"^^  ** 

Defense  of i  i' 

Government    Printing   Office,   construction    and   repair  of  bnildiDgB 

of 1,491;  vr. 

Long  Bridge  across  I\)tomac  River i,15P:  Ji. 

Potomac  River  at,  improvement  of 1,157;  k 

Public  buildiu<;8  and  grounds,  and  Washington  Monument 1,^1;  '^^ 

Washington    Aqueduct,   improvement   of   Dalecarlia  receiving  resei- 

voir I,4»;m4. 

Washington  Aqueduct,  increasing  water  snpply  of  city  of i,487:  ^ii.^}- 

Washington  Aqueduct,  maintenance  and  repair  of i,  4^;  vn  t 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,4W;  v:l- 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit.  .1,488;  >ii.| 

Washington  Monument,  care  and  maintenance  of. i,  491  P'll  < 

Washington  Aqneduct,  District  of  Columbia: 

Increasing  water  supply  of  Washington,  D. C h^'?  ^  '^ 

Improvement  of  Dalecarlia  receiving  reservoir i,  489 ;  ni<  ^ 

Maintenance  and  repair  of x,4S5;  ^^-■• 

Raising  height  of  dam  at  Great  Falls,  Potonlac  River x,487;  vu.i< 

Testing  and  completing  tunnel  conduit 1,488;  vu- 

Washington  Bayon,  Miss.,  improvement  of 1,276;  uii 

Washington,  Lake,  Wash.,  improvement  of  waterway  between  Puget  Soni»i 
and,  via  Lake  Union i,453j  ^•'*- 
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lington    Monament    at    Washington,    D.    C,    care    and    maintenance 

1,491;  VII,  4131 

>ree  River,  S.  C,  improvement  of 1,195;  ii,  1415 

jrwaya: 

ieaiifort,  S.  C,  to  Savannah,  Qa.,  sarvey  for  channel  from i,  207 ;  ii,  1521 

Beaufort  Harbor  to  month  of  North  River,  N.  C  ,  examination  of. .  i,  192;  ii,  1380 

ieaufort  Harbor  to  New  River,  improvement  of i,  183 ;  ii,  1325 

ieanfort  Harbor  to  Newbem,  on  Nense  River,  N.  C . . . : i,  182 ;  ii,  1321 

Uiesapeake  and  Delaware  Canal,  examination  for  route  for i,  156;  ii,  1195 

)hincoteagae  Bay,  Va.,  to  Delaware  Bay  near  Lewes,  Del.,  improvement 

of 1,139;  11,1123 

Msmal  Swamp  Canal,  Va.,  to  sounds  of  North  Carolina,  snrvey  of.  i,  177;  il,  1296 

Crie,  Lake,  to  Ohio  River,  snrvey  of  canal  routes  between i,  22 

•"ranklin  City  to  Cape  Charles,  Va.,  examination  for i,  151 ;  ii,  1158 

loods  Canal  to  North  Bay,  Pnpet  Sonud,  Wash.,  examination  for.  i,457;  v,3466 

llinols  and  Mississippi  Canal,  111.,  construction  of i,  374 ;  iv,  2726 

Uinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan i,  375 ;  i  v,  2770 

Ceweenaw  Bay  to  Lake  Superior,  improvement  of . . .  .* i,  349 ;  iv,  2561 

ieweenaw  Bay  to  Lake  Superior,  operating  and  care  of i,  350 ;  i v,  2562 

L.ak«  Dmmmond  Canal,  Va.    See  Dismal  Swamp  Canal. 

^ew  River  to  Swansboro,  N.  C,  improvement  of i,  184 ;  ii,  1327 

"Norfolk  Harbor,  Va..  to  Albcrmarle  Round,  N.  C,  improvement  of .  i,  173;  ii,  1286 

)hio  River  to  Lake  Erie,  survey  of  canal  routes  between i,  22 

?ocomoke River,  Md.,  to  Indian  River,  Del.,  examination  for  canal .  i,  151 ;  ii,  1154 
Pocorooke  River  to  Sinepuxent  Bay  above  Snow  Hill,  Md.  (between  Chesa- 
peake and  Delaware  bays),  survey  for i,  151 ;  ii,  1167 

?uget  Sound  to  lakes  Union  and  Washington,  improvement  of i,  453 ;  V,  3422 

Savannah,  Ga.,  to  Fernandina,  Fla.,  improvement  of i,  206 ;  ii,  1515 

Hurgeon  Bay  and  Lake  Michigan  Ship  Cunal,  Wis.,  construction  of  har- 
bor of  refuge  at  eastern  entrance i,  358 ;  iv,  2614 

Hnrgeon    Bay    and    Lake   Michigan    Ship    Canal,    Wis.,    improvement 

of 1,357;  IV, 2606 

Hurgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  cnre 

of 1,358;  IV, 2612 

kegan  Harbor,  111.,  improvement  of i,  365;  iv,2653 

ne  County,  Mich.,  construction  of  bridge  across  Rouge  River,  between 

ringwells  and  Eoorse  townships  in i,  480 

fleet  Harbor,  Mass.,  improvement  of i,  52, 638 

d  Branch,  Newtown  Creek,  N.  Y.,  examination  of i,  121, 1006 

b  Galveston  Bay,  Tex. : 

bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

Porte,  Houston  and  Northern  Railroad  Company) i,  475 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of, 
(Port  Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company) .  i,  478 

improvement  of  channel  in i,263;  iii,  1809 

!;  Haven  Harbor,  Conn.,  examination  of 1,93,853 

t River,  Conn.,  examination  of,  from  steam  railroad  crossing  to  mainchan- 

l  in  New  Haven  Harbor 1,93,853 

bem  Branch,  Elizabeth  River,  Va.,  examination  of i,  177 ;  ii,  1300 

Dport  Harbor,  Conn.,  snrvey  of i,95 

mouth  River,  Mass.,  improvement  of i,  49, 630 

be  County,  III.,  construction  of  bridge  across  Little  Wabash  River  at  New 

tven,  by i,477 

1«  Foam  (vessel),  removal  of  wreck  of^ i,  69, 704 

te  Lake  Harbor,  Mich.,  improvement  of i,  383 ;  iv,  2802 

be  River,  Ark. : 

Examination  of  upper  river 1,287 

[mprovement  of 1, 283 ;  ill,  2017 

te  River.  Ind.,  improvement  of i,  332:  iii,2445 

tefish  River,  Mich.,  examination  of,  for  harbor  at  mouth  in  Little  Bay 

Noc 1,368;  iv,2684 

testcme  Branch  of  Long  Island  Railroad  Company,  bridge  of i,  483 

ting  Rock,  San  Francisco  Bay,  Cal.,  examination  for  removal  of. . .  i,  431 ;  v,  3260 

an,  Harrp  L.  (schooner),  removal  of  wreck  of 1,70,718 

kford  Harbor,  R.  T.,  snrvey  of 1,73,753 

>mico  River,  Md.,  improvement  of i,  147;  ii,  1140 

smico  (Great)  River,  Va.,  examination  of,  from  Cedar  Point  to  Indian 

•int ^ 1, 166;  II,  1256 

umico  (Little)  River,  Va.,  examination  of  mouth  of i,  167 ;  ii,  1258 
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Ohio  Canal,  sarvey  of 

Ohio  Kiver: 

Bridge  between  Cincinnati,  Ohio,  and  Newport,  Kv.,  rpeoostmctiovi  €»f 

Canal  rontea  between  Lake  Erie  and,  »iir\'ey  of 

Dam  l»elow  Beaver  Kiver,  Pa.,  construction  of i,  33C»:  ui  , 

Dam  No.  2,  survey  for  location  of __ 

Dams  Nos.  3, 4.  and  5.  survey  for  location  of 

Davis  Island  Dam,  Ta.,  o;N.*ra ting  and  care  of i«3^?;  lu.' 

Kli74ibethtown  Harbor,  111.,  survey  of. 

Evansville  Harl»or,  lud.,  survey  of i,  ^Q3:  u:  _ 

Fallsof.  at  Louixville,  Ky..  impnivement  of i^SSSi  n   . 

Falls  of,  Indiana Chnt«,  improvement  of 1^329:  '     . 

Harbor  lines  between  littsburg  and  Davis  Island  I^am.  Pa.,  estebliah- 

mentof 1,21,471;  k:  . 

Improvement  of L,3I6:  ii:  - 

Indiana  Cbn to,  improv<'nieut  of 1.32^:  :;;  - 

Iront4in,  Ohio,  examination  at u3i2:  iiu. 

Louisville  and  Portland  Canal.  Ky.,  operating  and  care  of l,  330;  i:   .• 

Snag  boat  on,  o|»eraun;; 1. 3li*:  i:.  - 

Wrecks  in,  removal  of I,  SttJ ;  iii - 

Ohio,  State  of,  survey  of  waterways  in.  for  canal  lK?t  w«^en  Lake  Erie  and  <'>hio 

Kiver 

Okauogun  Kiver,  Wa^h.,  examination    of,   from  mouth   to  h«*ad  of  navijr^ 

tion 1,457:  v.  -" 

Olrott  Harbor,  N.  Y.,  improvement  of I,  417:  ^ 

Old  Kiver  Branrh  of  San  .loaiiuin  Kiver,  Cal.,  survey  of i,  441:  \ 

Olyiiipia  HarlHir.  Wash.,  improvement  of I,4.'C>:  \ 

Ontouta  ( l»arge),  removal  of  wreck  of l.  T!  '. 

f>nset  Harbor,  Ma:»s.,  examination  of l7_" 

Ontario,  Lake: 

Sre  (tho  Nortliem  and  Northwestern  Lakes. 

Examination  of  channel  connecting  Irondeqnoit  Bay  with i,  424;  v   „ 

Water  levels 1,4*»7:  m..  - 

On<onai!(in  Harhiir,  Mich.,  improvement  of 1.34^:  iv  .' ' 

Oranjje  Mills  FlatH,  St.  .lohns  Kiver,  Fla.,  examination  at 1.221:  n   ' 

Osii^^e  Kiver,  Mc».,  improvement  of 1,470;  vu,3967,35ie6y3««:«' 

Ojtwejro  Harbor.  N.  Y.: 

Improvement  of 1,421:  v,  . 

Water  leveU l,4Sr7;  vr   - 

Otter  Creek.  Vt..  inii»rf>ven»ent  of i,  427:  ^.  - 

Ouachita  Kiver,  Ark.  and  La.,  improvement  of .^ l269;  ni.>* 

P. 

Palatka,  Ha. : 

Examination  of  St.  Johns  River  at  Orange  Mills  Flata  near i,22l:  i:."''_ 

Ke<-oii*^tru(-t ion  of  brill ^e  aero?^  St.  Johns  River  at i 

Palm  hearh,  Fla.,  eonstnuiion  of  bridge  across  Lake  Worth  at i  ' 

Pamlico  Ki\er,  N.C.,  imjirovemmt  of 1,179:  n.! 

Paniuiikey  Kiver,  Va..  iiiijirovemeiit  of 1, 16»>;  ri.  i-- 

ParamniM  Soiitbeai^tern  Railroad  Company,  bridge  of i -* 

Parki-rs  Head  Harbor  and  Channel,  Me.,  examination  of i.^^  ' 

Parker**  River.  Mass  ,  r.-moval  of  wreck  in  Nantncket  Sound  near L^^" 

Pascajrnula  Riser,  MisK.,  iniprovenient  of 1, 239:  ii  1' 

PaM|iioiaiik   liiver,  N.  C..  improvement  of 1, 17o;H  •;' 

PaNS  Aiix  Herons.  Ala.,  survey  for  channel  through 1,244;  n." 

Pa.s.Haire  Key  riiannel,  Taiii]ia  Hay,  Fla.,  removal  of  wreck  in 1,221:  H-'" 

l'ais>;uc  River.  N.J. : 

Inij>rovemeiit  of jJV.  ' 

Imi»rovein«-ntof.  a  hove  Newark i,Ul  ' 

liiiprovfUiciitof,  below  Newark I.  Hi. ' 

Pataps<-o  River.  Md. : 

Improvement  of  and  channels  to  Baltimore 1, 152;  n-'" 

Improvement  of  clianuei  to  Curtis  Hay 1,154:  ii.l* 

Survey  of  Haltiniore  Harimr 1, 157;  n.i- 

Patihomie  River.  N.  V.,  improvement  of I.yL*** 

Pawcatnck  River.  R.  Land  Conn.: 

Improvement  of I,6T/'^ 

Survey  of,  from  Westerly  to  Stonin«rton i' 

Pa w t  uc  ket  R  i  ver.  R .  L  :  * 

Hridi^e  at  l*rovi»lence.  reconstruction  of Li^' 

Improvement  of 1.61."' 

Removal  of  wreck  in L-'- 
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earl  KiTer,  Miss.^  improvennent  of: 

Below  Jackson 1,241;  u,  1706 

Between  Carthage  and  Jackson i,  242 ;  ii,  1708 

Between  Ediiiburg  and  Carthage i,  242 ;  ii,  1710 

ease  Creek,  Fla.,  improvement  of i,216;  ii,  1551 

eekskiU  Harbor^  N.  Y.,  examination  of 1,120,999 

end  d'Oreille  River,  Mont.,  examination  of  (Flathead  River),  iVom  Flathead 

JLake  to  J ocko  Station i,  458 ;  v,  3480 

ennsylvania  and  New  Jersey  Railroad  Company,  bridge  of i,  474 

ennsylvauia  Railroad  Company,  brjdge  of i,  475 

enobscot  River,  Me.,  improvement  of i,  26  548 

ensacola,  Fla. : 

Defense  of 1,5,6,11,12 

Imnrovement  of  harbor  at i,229;'ii,  1629 

eusaukee  Harbor,  Wis. ,  improvement  of , i,  356 ;  i v,  2602 

eiit water  Harbor,  Mich.,  improvement  of i,  383 ;  iv,  2804 

erclido  River,  Flai  and  Ala.,  construction  of  bridge  across,  near  Holman  FeiTy .  i,  474 

etalnma  Creek,  Cal.,  improvement  of i,  438 ;  v,  3308 

etlt  Jean  River,  Ark.,  improvement  of i,  282 ;  iii,  2015 

©t oskey  Harbor,  Mich. ,  improvement  of i,  388 ;  i v,  2818 

halia.  Bogue,  La.: 

Examination  of i,260;  iii,  1784 

Improvement  of i,  245 ;  iii,  1742 

halia,  Bo^ue,  Miss.,  examination  of i,280;  iii,  1988 

'hiladelphia.  Pa. : 

Bridge  across  Delaware  River,  constr action  of i,  474 

Bridge  across  Frankford  Creek,  reconstruction  of,  by  city i,  477 

Defense  of 1,5,6,8,12,507 

Improvement  of  Frankford  Creek i,  131 ;  ii,  1075 

Improvement  of  harbor  at i,  124;  ii,  1032 

'hillissi  Island,  Ohio  River,  removal  of  wrecks  at i,  322 ;  iii,  2384 

*iatikatank  River,  Va.,  survey  of  bar  at  northwest  entrance  of  Milford  Haven 

from : i,  167;  ii,  1267 

*ier8  bnilt  by  the  United  States,  occupancy  or  injury  of i,  21, 4^3 ;  vii,  4077 

*iji^eon  bayous.  La.,  improvement  of i;249;  iii,  1754 

*ine  River,  Mich.,  survey  of,  at  St.  Clair  City ^ j . '. i,  397 

*itt«burg.  Pa. : 

Bridge  across  Monongahela  River  at,  construction  of  (Glen wood  Highway 

Bridge  Company) i,  474 

Bridge  across  Monongahela  River  at  South  Tenth  street,  reconstruction  of.  i,  477 
Bridge  across  Monougahela  River  between  Homestead  and,  construction 

of 1,473 

Davis  Island  Dam,  Ohio  River  near,  operating  and  care  of i,  320 ;  iii,  2359 

Harbor  lines  at,  establishment  of 1,21,471;  iii,2420 

Herr  Island  Dam,  Allegheny  River  near,  construction  of i,  326;  iii,  2410 

i^laquemine.  Bayou,  La. : 

Improvement  of i,  249;  iii,  1754 

Prevention  of  caving  at  mouth  of i,  249 ;  iii,  1757 

?latforms,  gun  and  mortar i,  5, 12 

?*latt8burg  Harbor,  N.  Y.,  improvement  of i,  426;  v,  3235 

?ly mouth  Harbor,  Mass. : 

Examination  of i>  ^j  645 

Improvement  of i,  51, 635 

?oconioke  River,  Md. : 

Examination  for  cftnal  from  Indian  River,  Del i,  151 ;  ii,  1154 

Survey  for  connecting  Sinepuxent  Bay  with,  above  Snow  Hill i,  151 ;  ii,  1167 

Survey  of,  between  Snow  Hill  and  Shad  Landing i»  lol ;  ii,  1167 

Point  Judith,  R.  I. : 

Improvement  of  harbor  of  refuge  at i,  65, 686 

Removal  of  wreck  off 1,71,723 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  66, 688 

Point  of  Rocks,  Mass.,  exammation  of  Manchester  Harbor  at  and  below. . .  1, 53, 643 
Point  San  Pablo,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 

Brothers  (rocks)  near 1,431;  v,3260 

Pollock  Rip,  Mass.,  removal  of  wrecks  in  and  near. .  i,  69, 70, 71, 705, 709, 719, 720, 726 
Ponchatoula  River,  La. : 

Examination  of i,260;  iii,  1786 

Improvement  of i,246;  iii,  1744 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Desert  to..  1,25,544 
Port  Bolivar,  Galveston    and  Virginia  Point  Terminal  Railroad  Company, 
bridge  of 1,478 
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Port  Chester  Harbor,  N.  Y. : 

Examination  of ; LM*! 

Improvement  of l^.    | 

Port  Clinton  Harbor,  Ohio,  improvement  o^ 1,404;  v  .•  I 

Port  Deposit,  Md.,  aurvey  of  Susquehanna  River  from  below  Havre  de  Orae^  U      I 

above i,  152:  i:     I 

Port  Huron,  Mich.,  improvement  of  Black  River  at 1.392;  it  .v. 

Port  JelFerson  Harbor,  N.  Y.,  improvement  of h^-- 

Port  Orford,  Oreg.,  snrvey  at L,  438:  v  .  | 

Port  Tobacco  River,  Md.,  examination  of  Chapel  Point  Harbor i,  166;  c. 

Port  Washington  Harbor,  Wis.,  improvement  of i,  38? :  iv : 

Portage  Lake  and  Lake  Superior  ship  canals,  Mich. : 

Improvement  of i,  349:  n  :" 

Operating  and  care  of i,350:  n  . 

Portage  Lake,  Houghton  County,  Mich.,  waterway  from  Keweenaw  Bay  to 
Lake  Superior,  via : 

Improvement  of i.  349:  n  . 

Operating  and  care  of i,350:  n. . 

Portage    Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refhge 

at 1,386;  IV  :- 

Portage  River,  Mich.,  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via: 

Imyirovement  of 1,349:  n.. 

Operating  and  care  of i,  350:  r-  . ■- 

Portland,  Conn.,  construction  of  bridge  across  Connecticut  River  between 

Middletown  and ^  ' 

Portland,  Me. : 

Bridge  of  city  of,  obstructing  entrance  to  Back  Cove 

Defense  of 1,5,6,12.1 

Improvement  of  channel  in  Back  Cove l:v '• 

Improvement  of  harbor  at i--^  • 

Potomac  River: 

Aqnediirt  Bridge  across,  afc  Washington,  D.  C,  repair  of. i,  484;  vk  -'• 

Chapel  Point  Harbor,  Md.,  examination  of i,  166:  il L. 

Eastern  Branch  of  (Anacostia  River),  improvement  of i,  159;  ii'- 

Great  Falls,  erection  of  iishwaysat ir-i^*  ^^* 

Great  Falls,  raising  height  of  dam  at L  4^C :  m  i  - 

Long  Bridge  at  Washington 1,158:  r.- 

Washington,  D.  C,  improvement  at i»  157:  il  :. 

Powder  Hole  Harbor,  Mass.,  removal  of  wreck  in i-'' 

Powow  River,  Mass.,  improvement  of l41"- 

Pratt,  Jnlia  K,  (schooner),  removal  of  wreck  of i.""' 

Presqu*  He  Harbor,  Mich.,  removal  of  wreck  in 1,395;  iv-^ 

Presqne  Isle  Peninsula,  Erie  Harbor,  Pa.,  preservation  of 1,413:  v.;;.^ 

Providence,  R.  I.,  reconstruction  of  bridge  across  Seekonk  River  by  city  of.,  l-  ' 
Providence  River,  K,  1. : 

Improvement  of i,^' 

Removal  of  Green  Jacket  Shoal L^  !' 

Proviucetown  Harbor,  Mass.,  improvement  of iJ'- 

Public  buildings  and  grounds,  District  of  Columbia,  improvement  a^d  care 

of 1,491;  vnii: 

Public  works  of  the  United  States,  occupancy  or  injury  of r,21,4S3;  vilJ- 

Puget  Sound,  Wash. : 

Defense  of 

Harbor  lines  at  Seattle  and  Ballard,  establishment  of i,  21, 473;  v,:r| 

Improvement  of,  and  tributaries '♦  "^^^  ^  r" 

Waterway  between  Hoods  Canal  and  North  Bay,  examination  for.  i,457;  v.r>« 

Waterwav  connecting  lakes  Union  and  Washington  with,  improvement  of.  i^j^^ 

Pultney ville  Harbor,  N .  Y.,  improvement  of i,  419 ;  v. '  1"' 

Quantico  Creek,  Va.,  examination  of : I,1G6;  n.'-; 

(^ueen  of  the  West  (Bteamer), removal  o  f wreck  of. i, 259;  ni i*- 

QiieenH  County,  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn ^'^'' 

Coiistrnctiou  of  t-emporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by ^^ 

Quillay ute  Harbor  and  River^  Wash. ,  examination  of i,  457;  ^ ^^^ 
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lincy  Bay,  111.: 

JK  xamination  of ,  i,  293 ;  lu,  2159 

Improvement  of i,  291 ;  iii,  2109 

liniiipiao  River,  Conn.,  bridge  obstructing,  at  New  Haven i,  483 

R. 
•tciue,  Wis. : 

Improvement  of  harbor  at i,  364;  iv,2645 

Removal  of  wreck  near i,367;  iv,2681 

ill  way  River,  N.  J. : 

Kxamination  for  locks  at  mouth  of 1,121,1009 

I  mprovement  of 1,113,980 

a.iiiahorn  Creek,  8.  C. : 

Removal  of  wreck  at  mouth  of 1,207;  ii,1519 

Survey  for  waterway  via h'^t  ii,  1521 

ancocas  River,  N.  J. : 

Bridge  across  Lumberton  Branch  at  Hainesport,  constraction  of i,479 

Kxamination  of i,  132;  ii,  1083 

Kxamination  of  Lumberton  Branch  of,  to  Lumberton i,  132 ;  ii,  1086 

Improvement  of 1, 129;  ii,  1066 

ai>paliannock  River,  Va.,  improvement  of i,  163 ;  ii,  1234 

aritan  Bay,  N.  J. : 

Improvement  of 1,106,959 

Survey  of,  between  South  Amboy  and  Great  Beds  Light i,  121, 1014 

aritan  River,  N.  J.,  improvement  of 1, 114, 981 

econnaissances,  explorations,  and  surveys  in  military  departments i,  497 

ed  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 103, 943 

ed  Lake  River,  Minn.,  examination  of,  between  Thief  River  Falls  and 

Ked  Lake 1,301;  ni,2211 

led  River,  La.  and  Ark. : 

Improvement  of 1, 267 ;  iii,  1848 

Improvement  of,  above  Fulton,  Ark i,268;  in,  1881 

:ed  Riyer  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  299;  iii,  2197 

Ledwood  Creek,  Cal.,  improvement  of .' 1,432;  v,3265 

'ices  Point,  Minn. : 

Construction  of  bridge  across  St.  Louis  River  between  Connors  Point,  Wis., 

and,  (Dulnth  and  Superior  Bridge  Company) i,  475 

Construction  of  temporary  street  railroad  bridge  across  St.  Louis  River 

between  Connors  Point,  Wis.,  and i,  477 

lichmond,  Fredericksburg  and  Potomac  Railroad  Company,  bridge  of i,  479 

tikers  Island,  East  River,  N.  Y.,  modification  of  harbor  hues  near i,  21, 471, 1017 

tiverH  and  harbors: 

Continuous  contracts i,  19 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of.. 1 i,  19, 20  ' 

Improvement  of i,  19 

Riverside,  Ark.,  examination  of  Cache  River  to i,  286 ;  iii,  2037 

.ioaue  County,  Tenn.,  construction  of  bridge  across  Clinch  River  in i,  479 

Roanoke  River,  N.  C,  improvement  of 1, 174 ;  ii,  1290 

Kock  Hall  Harbor,  Md.,  survey  of i,15i;  ii,  1162 

Rock  Island,  111.,  construction  of  bridge  across  Mississippi  River  between 

Davenport,  Iowa,  and i,  474 

Rock  River,  HI.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

Rockaway  (East)  Inlet,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach i,479 

Rockland  Harbor,  Me. : 

Establishment  of  harbor  lines  at 1,21,471,595 

Improvement  of ." .- i,  29, 555 

Kondout  Harbor,  N.Y.,  improvement  of 1,97,913 

Ronge  River,  Mich. : 

Bridge  between  Spriugwells  and  Ecorse  townships,  Wayne  County,  con- 
struction of 1,480 

Construction  of  tnming  basin  in I,  395;  iv,  2840 

Improvement  of i,  394;  iv,  2839 

Rough  River,  Ky.,  improvement  of i,  338 ;  iii,  2481 

Rouse  Point,  Lake  Champlain,  N.  Y.,  constructitm  of  breakwater  at.,  i,  426;  v,  3232 

Boyal  Arch  (schooner),  removal  of  wreck  of i>  70,  719 

Royals  River,  Me.,  examination  of i,  38,  579 

Pam  Point,  N.  J.,  examination  of  inside  of  Absecon  Inlet  to  unite  waters  be- 
tween Brigantine  Beach,  Abseoon  Chaimel,  and I,  133 ;  ii,  1094 

Ramsey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at i,  337;  iii,  2470 
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to  h«a<i  of  ^Abiitc  Faas... i. ->*    . 

8a'.ir-^Px^-  Trx.: 

ilT^r.MDati'-n  of i.3w    r 

Ik  prr.v».iE,ec:  t  vf  harbor  at u  "JT*   _■ 

S**»!'.r  l:i'.*-r.  TfX..  iri.pr»'T*^iH-nt  of u  i"'   : 

>**kr?'»  HAFtior.  N*.  Y^  laQprovra.'-Bt  of  Larbor  ss L  tr 

>«•  M  K.^^T.  Me  .  iii-provf;.-frfil  of..... . 

>a<f  rar  .^-lili*.  4  al.: 

hn«i^^  a/ T»>«»  >,^rxm»-n:o  River  at.  ro».*tra'tMHs  vf _. — 

Lxar   'CAT.or.  ot  AJDrr.raD  Exrer  Ui  prwe&t  «AiHi  do^-j^z  z^'i»  ^^acra::' 
Ki^t-r  t.^»r L4^ 

S*.  r*'  *T.»o  k.-  trT.  i  al. : 

hz.'i^v  a:  "^i*  r»ir.<»nt«».  rfrortrrirtion  of. _ 

Lxa:*^.:  a'.*'D  oi  A-L.t-nc^u  lit^ct  t*p  pre«>3f  saad  dovia^  into,  aear  ^^.^  rv 

t-T-lO L»- 

Exa!i.;n  4t.*>£i  of.  lr»»3i  >tcAi^'««at  (  i.Aaa«^i  U»  tL«- iifath 

E\am:r:jr.«»n  of  >t<'ami>o;:bt  Ctanr.*-l . 

Ic.yr.  rer..*«:of Lt' 

I:..;'roTi-t».tL.t     of,    ar.4    tri*»aiAr:c*    .  *jv     CaL  oraia    D^r-rj*      C««^  ^ 
-:■• - £.«:•:" 

Saj:'  k  • .  Ml'  h..  aIt#Tarioa  of  Kn«ig:r  arrot^  fra^^mav  River  at.. — 

>^.*:i.»'*  K.'.«-r.  M;  h.: 

hri'ije  at  >.ijiDiw.  aIt«rat:«.*o  of _. 

In.'«r«»Vi-c-#-a»  ••f._ . L.?* 

M    .\T.::.«»riv*  >a.U.  MiLn..  iiLproTdL^ect  of  Mississippi  Rir^-r  abov^_  i.:**,- 

M.  .\'i.r:*tiii^.  ^  .a. : 

<  o'.»tr   c^.'.n  of  l»r".!.:»- armM  Matanxaa  Kiver  at 

lt:.^m^»-^.r-r.:  *.i  LtrUT  at llL:.  ' 

M-  .\':j'i'j'.n<r  l;r:.l.^*l  oa.j'j:.v,  liri«i^  ••!' 

M.<  :  i.r  *  I'v.  >!:.  L..  si.r.rjoif  line  Knrrat 

M.  4  'ii;r  Fldt*  4  anai.  Mich. : 

Ir.!i»mv^iiieiit  of Li-l:  " 

4»y»r-i;:T.^  ar.«i  'are  of Lt  1 

*t.  (".\:t.  l.aJLr.  Mi'  h.. t«t^Mi«LiDri:C  of  Lar^ior  I:ii«9  betveea  «.rro8a»p*>-ct  -i 
y.    K  H.^T 1.21.47-: 

S:-<  r  -ix  K:\er.  M^-..  iiL;»r»'V«'iiiei,i  of ~- 

M- «.  p'lx  Kiver.  Wi*.  an»l  Hmn. : 

I',  p'ove.-.r:  t  of I.2C::: 

^r;r.»*\  lor  r»-^r*o;r»  at  s«»ar  e*  of - 

St.  Fr.i..  I*  K:v»^r.  .Mo.  ad  Ark. : 

hri*:^*-  \m-\r*ir  K^-i.r-rt   Mo..  %;t*-rjt;on  of 

K\ic.iD«iios  «►:".  IT-  n:  :Lr»  >';:*k  Lar.iis  to  Gr«eoviIie.  Mo !-•>••:  •'" 

I:..:»r««vr:.  »-Ll  of.  1*5  Ark  irj-sas. l.>^'".  ■    - 

I'   :..•.-. r-ii.t-1,:  •  f.  m  Mi^««»:;ri Ll^:-- 

>t.  -••  *  •  *  K.v^r.  I  ".J,: 

Hr:.l_:»»  at  t'*Ia:ka,  rwon-tn-  ".or.  of 

h\a:i..'.  I'ion  of.  at  « •r^ii.;*'  >I;.ii  J*iar*,  n^ar  Palatka.  and  to  an*!  a'-^-^ 

>jii..r'i L— 1.  ^ 

In  ''F-'v*  r*  • :  :  •.».  from  .!.♦«  k*onviIItr  to  ibt^ooean l3^:  '- 

r   :«r"%-»-::  »•:  I  of  ;;pT^r  n*  »-r 1,-1  — 

I:    ^Tov*--:.*  -  t  ..f  Vo.  i-i.-.   Ilir I,lT:;l- 

S.':rv>-v  of.  ir  11.  .latk-»LT-;.r  to  tb*^  ocean l222:  i'- 

St.  J'ti-^  i:i..-r.  I  rrl.     .^t  -Mrir«l.-rk!ri  Kiver. 

>t.  Ji^^i'h  H  *rl«or.  Mi-  h..  im:»n»vrr:i*-ni  of I.3TT:  :^  • 

.>l.  Jrr^ph  h:ver,  M:  h.: 

Ip  i.r«»vert.»-'.:  ..f.  rir-twe^i}  St.  J«.HS^pb  11  ar)fi»r  and  Berrien 
In  r'r«»vr-r  r^'  t  or  m.  J*»!^'»h  Har*»«ir 

.•it.  Lawr>-n»»-  K.ii'-^.iy  (.'•»:  .i»  »ay.  lih«i.:e  of 

St.  L.»wr»-:jc.*  \ly  er.  S.  Y. :         ' 

r>riil.:e  at  M"rT.«?o^r;.  eon^tTnctioii  r»f '^ 

Ii   i»ro\>*iL.«r:-t  .»:-L««aN  l<riwt-t*ii  >i>tr-r  I^Iaa«UaDdCroaM>T«r  Li^t.  1,424:^- 
kr^xa!:,'!*!:.'*!!  **( - 1.4$:  ^"'''  ' 

St.  l.**ni<  Kiv.  .M:r.n.  a-.*i  Wi*. : 

Kx^^ii'  ••:o!i  of  •;  tr'-^ri  tif  S':'.erior  and  Dalnth i,St!:i^- 

Ii..:.r..vr.!i.-- :  of  D';:-:h  UatU  r L^v.iv.- 

I:  ,:.rt»v.-:i  r-:  :  ».f  h  ir'»or  a: I.;>4«i:  i^- 

.\[.Ni— ...'or.  ofl.ar  -or:  -r^   n 1.21, 4?J:  i^  ■ 

St.  LiKi*^  H.»r'-N»r.  Mo.,  iii,j»rv^«-:..»-ui  of 1.2^4*:  ^^■ 


(Spring.  L^:^  ' 

usrr.r^-: 
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•ouia  Riyer,  Minn,  and  Wis. : 

l^jridge  between  Connors  Point  and  Rices  Point,  constrnotion  of,  (Dnluth 

£»na  Saperior  Bridge  Company) i,  475 

l^ridge  (temporary)  between  Connors  Point  and  Rices  Point,  construction 

of,  ^street  railroad  bridge) i,  477 

Hlst^ablishment     of    barbor     lines     above     Grassy     Point    to     Spirit 

Lake i,21,472;  iv,2588 

I^Tcamination  of  Duluth  Harbor 1,352;  iv,2579 

I ¥nprovemeut  of  Dnluth  Harbor i,  345;  iv,  2533 

^ uc  la  Inlet  and  River,  Fla.,  examiuation  of. i,  221 ;  ii,  1564 

'ia-x-ys  Falls  Canal,  Mich. : 

Oi>erat.ing  and  care  of 1,398;  iv,2867 

>?Vater  levels  at  Sault  Ste.  Marie i,497;  vii, 4162, 4251 

irf  ai-ys  River,  Mich. : 

Improvement  of,  at  the  Falls i,399;  iv,2888 

IiTiproveinent  of  Hay  Lake  Channel i,400;  iv,3048 

Operating  and  care  of  St.  Marys  Falls  Canal i,  398 ;  iv,  2867 

Reeurvey  of,  from  Whitetish  Bay  to  Detour  Light-House i,  494 ;  vii,  4160 

Water  levels 1,497;  vn,  4162, 4251 

Paul,  Minn.,  gauging  Mississippi  River  at  or  near i,  299 ;  iii,  2202 

Paul  (Soutn),  Minn.,  construction  of  bridge  across  Mississippi  River  at ... .    i,  474 

ounet  Point,  R.  I.,  examination  of i,  72, 749 

ouiiet  River,  R.  I. : 

Examination  of  Sakonnet  Point 1,72,749 

Examination  of  stone  bridge  over 1,71,729 

em  Harbor,  Mass. : 

Improvement  of 1, 45, 613 

Survey  of 1,54,651 

em  River,  N.J. : 

Examination  of,  from  Salem  City  to  the  mouth i,  133 ;  ii,  1091 

Improvement  of i,  130;  ii,  1071 

kahatchie  River,  8.  C,  improvement  of i»  197 ;  ii,  1440 

1  I>iego  Harbor,  Cal. : 

l>efense  of i,5 

Improvement  of i,  434;  v,3273 

n  Francisco  Bay,  Cal. : 

Anita  Rock,  examination  for  removal  of i,  431 ;  v,  3259 

Arch  Rock',  examination  for  removal  of i,  430;  v,  3253 

Blossom  Rock,  examination  for  removal  of 1, 430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Fifteen  Foot  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of 1, 431 ;  v,  3260 

Oakland  Harbor,  improvement  of i,  429;  v,  3247 

Shag  Rock,  examination  for  removal  of i,  431 ;  v,  3258 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

.n  Francisco  Harbor,  Cal. : 

Anita  Rock,  examination  for  removal  of 1, 431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of i,  430 ;  v,  3253 

Blossom  Rock,  examination  for  removal  of i,  430 ;  v,  3256 

Brothers,  The  (rooks),  examination  for  removal  of i,  431 ;  v,  3260 

Defense  of 1,5,6,11,12,515 

Fifteen  Foot  Bock,  examination  for  removal  of 1, 431 ;  v,  3260 

Invincible  Rock,  examiuation  for  removal  of i,  431 ;  v, 3260 

Mile  Rocks,  examination  for  removal  of i,  430 ;  v,  3252 

Noonday  Rocks,  examination  for  removal  of i,  430 ;  v,  3254 

Shas  Rock,  examination  for  removal  of i,  431 ;  v,  3258 

Sunken  Rocks  off  Fort  Point,  examination  for  removal  of i,  430 ;  v,  3251 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examiuation  for  removal  of i,  431 ;  v,  3260 

an  Joaquin  River,  Cal. : 

Bridge  across  Mormon  Channel  at  Stockton,  construction  of 1, 476 

Bridge  across,  reconstruction  of i,  478 

Examination  of,  above  mouth  of  Stanislaus  River 1,441 

Improvement  of i,  436;  v,  3291 

Improvement    of,    and    tributaries     (by    California     Ddbris    Commis- 
sion)  1,470;  VII, 4049 

Survey  of  Old  River  Branch 1.441;  v,3338 

Ian  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  432 ;  v,  3265 

^an  Pablo,  Point,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 
Brothers  (rocks)  near , ,, i,431;  v,3260 
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?«D  Rafael  rr^k,  Cal  .nAmiaatioa  of 1.45. 

^an•l  be^j^h.  La^e  H^^roo.  >ii«  b. : 

iL.pniv^m^r;!  of  hAroi>r  Of  rrfnipe  as 1,391;: 

W  AZw-r  i.-veU 1,45/7;  va;:.. 

S«n«H*kv  HarJ>.»r.  «»h:o.  iBpr^vf^m^at  of L*-' 

>»'  *\  .*kT  Bi^rr.  *»L:o.  zoiproveaieDt  of i,4i*>. 

>.*'..' y  F..fcv.  Cape  Ai»:-.  H*m..  iii.proveaieat  of  harbor  of  refnee  at : ._ 

>AD»i>  H>'*'k,  N.  J..M«  Will  ax.«l  emhaakskriit  at 

>arii<»r«i.  Fla..  exa;:i;iiA(i«>a  of  >t.  Johns  Kiver  U*  aad  above L'Jll;  . 

Js4cue  R:v^r.  S.  t ..  in:pn»Tenient  <»f i,  hv. . 

>Ara,  R^voa.  1^..  r\ani:naciiK]  of  harbor  at L261: 

?sanfc*o'a  Kiv,  >'.*.,  icpp'^rm-nt  of 1,1'IT;. 

^^A<^aQ•  a  Kivef.  Me  .  •nrrr-T  of :. 

LxAm.:;a'.;«>Q  oi  KaL^oluoo  River  from  the  moath  lo  KalaiBazoo.  l2:<-:  -   . 

I:Litri»\rii.«-:.;  t»f h'S^'^.  .  . 

t^'iTTrj  **t  kal^maz«M»  R:\«>r  from  L^e  Miehi^aa  So 

}iane-Atiif*ik  K:^rr.  Coikn..  impruvement  ot _ i*. 

>jri^rn;«-«  HAr*'w»r.  >.  V..  :n.:>mv»'iiient  of _ i  • 

^v^•.;t  >'•-.  M^r**.  M;.h..  vater  lexel*  at h'*^r  viLilv  . 

bavADL  ah  H ArU»r.  <  (A. : 

EV:Vr:*<r  of I ' 

ImproVfL.»-n;of Ll^._ 

In  pn»*r::.e:ji  ttf  vaCrrwar  i^twmi  KemaodiDa,  l-la.»  and LJ»»-   : 

Remtjvjl  ot  wrv^k*  in h'J''. 

Snrr^v  i-t  choi-nei  ii«*t»f*n  I?t- irif.rrt.  S.  r  ,  an«l I.-'»T: : 

^u^^fv  of,  b^riwern  >p:ni  l-^Und  and  Charleston  an*!  Savannah  KaLr.'^ 

en»^».L^ LJ*'  . 

J^^rvr-y  i.f.  u*r  pri»:e%-tioD  of  accLora^  iu  Fyb^re  Road» i.iiA. . 

In*i»ruv»'Q*.-M  of,  aSnre  An^rrista LiV' 

Iii.provr-i.**oi  of.  Wtwren  .\"^.sta  ami  >a%-aDnah Li'«  . 

Ir:.pn»eoirnt  of  ^avar:n.&h  tiar>*r 1.15*-  - 

Improvrment    i»f   w  iterwaj     betwtfen    Femandina,     Fla.,    and    Sa^*; 

nih.  i«a 1,36; :: 

Ren-. »\  .il  of  wre«  k*  in  Sav3cn.ih  Harbor u'Sfr.: 

>'iT^fj  f.-r  r^A:.-*^;  l»r>tTreen  B<^J1^>rt,  ;^.  C,  and  Saraanah,  ria  ..  L'J'':  • 
Mir\ey  of.  beCvrt^n  frpir^t  l^I.^d  ^nd  CharkstoQ  and  Savannah  Sailr  j>^ 

<r»-^.Lz L-\T.  1 

S':rvey    of    ;^avannah    Harbor    for    protection    of  anchorage  in  Tt« 

Ko>fc«is Liv  . 

Savville.  >.  Y..  i:.  provet-e;  t  •»f  Browaa  Creek l-' 

S  h  iy>r.  K«»rT.  N.  \  .,  *ea  w  »;!  at 

S  ti-  ik  li  Kiver,  Fi,.  ic  prt^^^-rnent  of UlX: : 

S  itK.*;r-  H  iriN»r.  >I  i «»'»..  i^uir  •vrinent  of L* 

Sri'iL-*  I  rv^k.  Va..  own^tri*  i.«>n  of  bridge  at-rotsa,  in  Norfolk  CoonSy 

.vraji;«>a.  ^'.  5.    M:ho»»aer  .  removal  of  vr^ck  of i 

S<  np:»enioc^  Kiver,  N.  C.  examination  of Ll!?^  - 

SeaM.ia^i  dr-fen^ifS.     ^e  Fortiticati4.»ns. 

S^a  w'iLi« , 

S«  j«'0'^ii.ft  I't'iiit,  K.  I.  .vv  '*-ikonn«*t  P»»int- 
Sr  a*  •*»  a^-t  River.  R.  1.  ^s^  ^jkoonet  River. 
Se.4t««r«i  H  ir'nT.  IvI.  S^t  NAii:.<.'oke  Ki%er. 
S^a:t>,  \\\»^h..  e^i.ihli'ihmfQt  i»i  bar  •or  line*  in  Pnjjet  Sonn<l  at..  i,2L4?.^.  '^ 

Se'i^waiL^  K.\er.  M:<*h..  Mirvev  of 

>e«'r^-iar>-  \  reek.  Md.     .Vf  War^iok  Rirer. 
j?eek..Lk    Fawtnckr^t    Rivt-r.  R,  I.: 

Bri'ije  at  Providm* »»,  r*^  tinstr:icti*>n  of '  . 

Iriprov^'ir.*''  t  of I'   . 

Kra.«>\  a1  of  wrt-i  k  in • 

Shitr  R."  k.  >an  Fni:.«  i**  o  H  kr!H>r.  i  aL.  examination  f«»r  removal  of..  L-t^I:  ^  : 

>  .,iiw,.;  «  .  '•ar.nf  .removal  of  wr***  k  oi ^'^ 

>h.trk  Kiver.  N.  J.,  e\  ii,.:n.inon  of  ii.let  at  mouth  of»  forharbi»rof  refuge-  ^•^-' 

SherH>y^an  H.fcrlH»r.  \Vi«*..  improvement  of l,i>»I:  ^'  ' , 

Sh r-e^ ♦'»£;•  .kd  lUy.  N.  V..  inipn»ven!i-nc  of ^■''* 

Sht^'.rW   I>:  r  «l!   X.   Y..   cn^rnn  t:on  of   bridge  across  Far  Bockavay  Fa«    . 

b.  tw»^n  Hivk*  Ii»'  »•  h  a:.d :  ' 

Sh:Aw.fc^^et*    R.\er,   Mi-  L..  exauunath'n    of,     fh»m    Saginaw    Kiver  to  Ki«* 

K.v^T ^'^'-W'.' 

Sh««iu  HarU>r,  N.  J..  impn>vem**ut  of ^•♦•* 
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^alwater  Bay,  Wash.    See  WiUapa  River  and  Harbor. 

>velfiil  ShoflJ,  Mass.,  removal  of  wreck  on 1,70,716 

•evrsbury  Kiver,  N.  J.,  improvement  of 1,119,993 

jrer  Springs,  Ocala  ana  Gulf  Railway  Company,  bridge  of i,  478 

ipson,  Clara  £,  (schooner ),  removal  of  wreck  of i,  03, 850 

epuxent  Bay,  Md.,  survey  for  connecting  Pocomoke  River  with,  above  Snow 

nil 1,151;  11,1167 

ux  City,  Iowa: 

examination  of  Nebraska  side  of  Missouri  River  opposite 1, 304 ;  iii,  2240 

Improvement  of  Missouri  River  at  and  above i,  301 ;  in,  2213 

Kemoval  of  snags  in  Missouri  River  above i,  303 :  in,  2238 

ter  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near.  i,424;  v,  3227 

es  for  fortiiicationsj  acquisition  of 1,13,504 

islaw  River,  Oreg.,  improvement  of  mouth  of i,  445 ;  v,  3372 

aeit  River,  Wash.,  improvement  of 1,456;  v,3442 

tifft ,  JoHah  B,  (schooner),  removal  of  wreck  of i,  71, 725 

liths  Creek,  Va.,  removal  of  wreck  in  mouth  of i,  176 ;  ii,  1295 

lyrna  River^JJel.,  improvement  of i,  136;  u,  1115 

ake  River,  Wash,  and  Idaho : 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  mining 
district i;448;  v,3388 

Improvement  of,  np  to  Asotin,  Wash h^^l  ^f  ^^^ 

lohomiah  River,  Wash. : 

Improvement  of i,456;  v,3442 

Improvement  of  Everett  Harbor.  .^ i,454;  y,3430 

loqualmie  River,  Wash.,  improvement  of 1,456;  v,3442 

low  Hilly  Md.,  survey  for  connecting  Pocomoke  River  with  Sinepoxent  Bay 

above i|151;  u,lie7 

onnds  of  North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp 

Canal,  Va.,  with i,177;  11,1296 

Duth  Chicago,  111.,  construction  of  bridge  across  Calumet  River  at i,  473 

outh  Creeky  N.  C,  examination  of,  from  mouth  to  head  of  navigation .  1, 191 ;  ii,  1366 

outh  Haven  Harbor,  Mich.,  improvement  of i,  379 ;  iv,  2787 

outh  Milwaukee.  Wis.,  survey  of  harbor  at i,364;  iv,2641 

outh  Nor  walk,  Cfonn. : 

Bridge  across  Norwalk  River,  construction  of i,478 

Improvement  of  harbor  at i,  83, 804 

Survey  of  harbor  at ^ i,95 

•outh  Pass,  Mississippi  River,*inspection  of  improvement  of i,  21, 244;  in,  1725 

touth  River,  Mass.    See  Salem  Harbor. 

lou th  River,  N.  J . ,  improvement  of i,  115, 984 

loath  8t.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River  at i,  474 

>outh  6t.  Paul  Belt  Railroad  Company,  bridge  of i,474 

Jouth  Yallejo,  Cal.,  examination  or  Napa  River  between  North  Vallejo 

and 1,436;  v,3285 

Southern  Branch,  Elizabeth  River,  Va.    See  Norfolk  Harbor. 

Sow  and  Pigs  Reef  Buoy,  Vineyard  Sound,  Mass.,  removal  of  wreck  ne^r 1, 71, 722 

Splitting  Kni^e,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

Sprague,  Marion  F.  (schooner),  removal  of  wreck  of ii,  1079 

Springwells  Township,  Wayn^  County,  Mich.,  construction  of  bridge  across 

Rouge  River  by 1,480 

Spuy ten  Duyvil  Creek,  N.  Y.,  improvement  of i,  98, 917 

Sqnan  Inlet,  N.  J.    See  Manasquan  Inlet. 
Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  84, 811 

Star  of  the  East  (schooner),  removal  of  wreck  of 1,710 

Staten  Island,  N.  Y.,  improvement  of  channel  between  New  Jersey  and  . . .  i,  110, 970 

Steamboat  Channel  (slough),  Cal.,  examination  of i,  441 

Steele  Bayou,  Miss.,  improvement  of '>^^i  "i>1948 

Stillaguamish  River,  Wash.,  improvement  of i,  456 ;  v,  3442 

Stockton,  Cal.,  construction  of  bridge  across  Mormon  Channel  (slough)  by 

city  of 1,476 

Stone  (Big)  Lake,  Minn.,  examination  for  reservoirs  at i,  300 ;  ii,  2208 

Stone  bridge  over  Sakonnet  River,  R.  I.,  examination  of i,  71, 729 

Stonington,  Conn. : 

Improvement  of  harbor  of  reftige  at ^ 1,68,698 

Survey  of  harbor  at i,73 

Structures  built  by  the  United  States,  occupancy  or5iynry  of i,  21, 483;  vii,  4077 
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